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... the problems and technical innovations for .1 
comprehensive holistic ecological design for intensive 
building types remain unresolved or have yet to be 
invented. But this should not lead us to assume that a 
technological 'fix' is the preferred solution of design 
problems or that it is possible for all environmental 
issues to be resolved overnight. 

ablish green 1 

terms 
To avoid confusion between what is bioclimatic 
design and what is ecological design, we should ctarif) 
the differences. Generally, bioclimatic design Is the 
passive low-energy design approach that makes use 
of the ambient energies of the climate of the locality 
to create conditions of comfort for the users of the 
it n 5 '" ^ emer S*nt bioclimatic bu.lt form. 
t p ov.des a viable alternative to the existing 
skyscraper and constitutes a new building genre; 
howe , must made deaf ^ ^^ d . 
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the emphasis here is on the interdependencies and 
interconnectedness in the biosphere and its ecosystems ... 
the crucial property of ecological design is the connectedness 
between all activities, whether man-made or natural; this 
connectedness means that no part of the biosphere is 
unaffected by human activity and that all actions affect each 
other ... Simply stated, all built systems must have a reciprocal 
relationship with their local environments and with the rest of 
the biosphere' ■ , or equally, "... the greater the adherence to 
the principles of applied ecology ... the greater will be the 
effectiveness of the ecological solution'. • 

Relate' lement are Yeang's theoretical 'interactions main. 

frontispiece) and his 'law of ecological design' - both deserve particular 
entral area of Yeang's theory, several othei 

t is the question of the 'time-lag' that is inevitable between the design 
of a mi md its subsequent realisation, while in the meantime ideas 

and theoretical developments, and also technological solutions may all have 
advanced. At the same time Yeang also acknowledges that ecological design, 
in the complete sense, is still in II 

"... current ecological design strategies should be appropriate- 
ly regarded as a transition towards the ecological ideal.' '" 

■ to outline the scope of Yeang's eco-agenda. 
'Ecological design ... includes not just architectural and 
engineering design but also other seemingly disparate 
disciplines such as landscape ecological land-use planning, 
embodied energy studies, recycling practices, pollution 
control ...' 

together with all the associated detail systems. The great importance of 

isive method and approach lies in the concept of 'gathering 

and togetherness', as he describes it 

'... the bringing together and integration of these aspects of 
environmental protection and control (previously regarded as 
separate disciplines) brought Into a single approach to 
ecological design 

inimary orgai' ing's 'partitioned 

.: foui »ts "i Interactions Into i 
ind includes the fundamental Interactions ol the built and 

- 'thin 

mmenl 

internal and external relations and transactional 
Interdependencies are ail accounted for'. 
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"The partitioned matrix is itself a complete theoretical 
framework embodying all ecological design 
considerations. The designer can use this tool to 
examine interactions between the system to be built 
and its environment holistically and inclusively, taking 
account of all the environmental interdependencies" 
ets of the diagram. 




Yeang 1995: 
model of a system and 
its environment and the 
exchanges between the two 

In drawing a synoptic conclusion to Yeang's view of architecture in the 
domain of the earth, his 'General Systems Framework for Design' is 
acute and simple (see Model of System above). Of this essential 
drawing, he has said: 

"For the purpose of developing a theory, for ecological 
design, we can regard our building as a system (ie. a 
designed system or a built system) that exists in an 
env.ronment (including both the man-made and natural 
environments). The general systems concept is 
fundamental to the ecosystem concept in ecology 
The crucial task in design - and similarly in any theory 
- is therefore to pick the right variables to be included 
which are those we find essential to our resolution of ' 
the design process." 

frameworks cannot encompass all the resultant 
^3 ° f 3 Pt * d **"« YMn « h * *'-ys emphasised ^ 
ngand that various sophisticaUons are ess7nl 
_ - one thing the (partitioned) matrix will not do 
to incorporate the environmental feedback th, ! 
- the building is actually construed .^ 

' ^.exmodel, 

In ecological design, this 'iw'tk. 






see how these interact with each other (both statically 
and dynamically over time, these being the four 
components of the partitioned matrix). 

Thematri> aactsandto 

incorporate all the necessary adjustments to produce .1 COmprel 
balanced design In Ye.i 

any designed system can be conceptually broken 

down and analysed based on these four sets of 

interactions ..." within the m 

Within the extensive range of Yeang's theory, the c 
this book is essentially about the design of sustainable intensive build- 
ings - including skyscrapers and other building types such as malls, 
stadiums, etc. It is therefore a priority to relate theory to atchiteclur.il 
practice In this regard two further statements provide claj 

"... holistic and ecological design takes into account 
local and global environmental interactions; anticipatory 
design is forward-looking and is also environmental in 
that it considers effects over the entire lifetime of the 
built structure ... green design is also self critical ... it 
considers its own effects on the environment and tries 
to eliminate negative impacts on ecosystems and 
terrestrial resources ... the green designer takes a 
'balanced budget' approach, weighing environmental 
costs and using global resources in the least damaging, 
most advantageous manner possible." 
This statement, in the first instance, establishes the overall cont. 
which the essential act of design, as a process, occurs. 

But, secondly the application of principles in itself, requires definition 

relative to actual building design 

"From the point of view of applied ecology, ecological 
design has essentially to do with energy and materials 
management concentrated in a particular locality 
(ie. the building site). By this (Yeang) means the earth's 
energy and material resources (biotic and abiotic 
components) are in effect managed and assembled by 
the designer into a temporary man-made form (for a 
period of intended use of 'its useful life'), then later 
demolished or disassembled at the end of this period, 
to be either reused or recycled within the built 
environment or assimilated elsewhere into the 
natural environment." 

Ing these two statements into account, ,l Is Importanl to establish 
"'osteal design is much more than Jusl th« mana 
energy and materials, and tha 

e K ' «n' in the conventional 

on analysis has much to do with th« najoi 

"fiitecture as evidenced earllei In th« ^ 

° '"'•■ 't's simply that. In „iewofthe 

,11 impact ol 
,. "''■■'' Il - I I i ither with its initial creai 

puts that g o into th,s P « and then II 

environment -immedlatel 









the designed system must create a balanced ecosystem 
of biotic and abiotic components or, what would be better, 
create a productive and even reparative (ie. healing) 
relationship with the natural environment both locally 
and globally m addition one has to consider the other 
conventional aspects of the design of a built system 

this case the Skyscraper): design programme, costs, 
aesthetics, site and so forth." 

i thi<. Is 
cchoK ) the act of building 

the real test of environmental commitment and principles 
is on the level of human action (ie. when ground is broken), 
and this model (ie. Yeang's 'interactions framework'), by 
offering a comprehensive framework for understanding the 
interrelations of built systems and ecosystems allows people 
m various fields to act in concert and contribute to ecological 
design philosophy." 

is also crucially highlighted thai ' il structure of the 

ns framework' can reveal 

holes in current design practice and research on the 
subject ... Green design, when pursued comprehensively, 
demands certain kinds of data, which will have to be 
developed and quantified where not available." 

an be no dot will require substantial developments 

toasse ;nd dissemin,!'- 

and to ■ ' <e IT 

. of systems knowled 

•mpfcc^' rious 

■ irchitectural 

design 

on a global ba: cant contribut 

and the whole - 

Beyond 

look and to the appiicafJOf 
rhife the partitioned matrix is a comprehensive frame- 
work, it is not programmatic. That is to say, it includes all 
possible issues but not ... particular situations and cases. It 
can act as the law for ecological design', but it is the individual 
tfgner who has to apply that law. All that can be predicted 
here is the type of design issue likely to be faced by the 
architect of a 'green' skyscraper and other large buildings, 
particularly m the area of ecosystem interactions and effects 
■ the interactions model and the matrix present a general, 
ure of the design problems faced by architects 
"ing g re en principles. In essence it is a map, which 
allows many paths on the way from problem recognition to 
Oil //hat ,s important is that in adapting the built 
system to the natural environment the designer does not 
IMgied any of the interactions defined by the partitioned 
■Wtflx; how they are addressed remains individual." 
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" AMhe b,: '' l " m ■'" of the design brief 

J '- h "" M ( " ned whether it is possible to n 

the skyscraper", comfort requirements largely through 
a design Incorporating passive mode measures with a 
I 1 """ *•"'" ' '"• <he design strategy must 

begin by optimising all the passive mode strategies ... 
whl. 

took) 
'•^'-„„ : whlch( the desjgner must endeavour tQ use 

IrTZ ^° de 5yStem5 that a ' e via °'* and 

eatl I remaining Cner ^ needs in ,er ™ o' 

;' "«;''-''»»;. •.•l-»r,r,, y and ventilation should be 

ab, 0S | "^ *««"■ Powered by ecologically 
'jf energy." 

"*«* tav.1 

" , * d, » 0l » Per aod other intensive 

,.,,,.. - wo* ,h, extent „, , ts in( e,„a, 

.,,'■'' ■•■''■"•'"■•■ ••«*> three levels of 
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• passive mode 

• mixed mode 

• full mode 

• productive mode 

The provision of the basic level of systems at the passive- 
model level, if acceptable to all occupants, is ecologically 
ideal. It requires the optimisation of all possible passive- 
mode systems for the locality. The full conventional systems 
level of servicing is referred to here as the specialised level or 
the full conventional systems level of servicing is referred to 
here as the specialised level or the full mode. The in-between 
or mixed-mode level is the background level of servicing. 
Productive mode is the use of systems that generate energy 
(eg. photovoltaics). The designer must decide at the onset 
which of these levels of operational systems is to be provided 
in the building." 

But. on the decisive question of defining the level of provision both for 
Skyscrapers or other large buildings. Yeang returns to the centrality of the 
designer's role, and to 'interconnectedness' and the partitioned matrix 
"We can conclude that in the ecological approach, the 
designer must start with the premise that the environmental 
impact increases in relation to the increase in demands by 
users for living conditions beyond those of a simple existence. 
The first question to be asked prior to design is, 'What is to 
be built?' and to assess its validity and consequences 
generically. In preparing the design brief, the designer must 
find out the extent of shelter and comfort that he or she must 
design for ... 

By considering the ecological design holistically in terms of 
the four factors in the partitioned matrix, it is clear that 
ecological design must encompass not just architectural 
design, engineering design and the science of ecology but 
also other aspects of environmental control and protection 
such as resource conservation, recycling practices and 
technology, pollution control, energy embodiment research, 
ecological landscape planning, applied ecology, climatology, 
etc. The partitioned matrix here demonstrates the 
mterconnectivity of this multitude of disciplines which must 
be integrated into a single approach to ecological design." " 

ynopsis can extend, Yeang's final outstanding point has 
- " ' ': ether with economics and performance within the 

m ari<etplace 

• we might conclude here by declaring that in addition 
to meeting the systemic aspects of ecological design, the 

ologically responsive or 'green' skyscraper or large building 
type must also be aesthetically pleasing, economically 
compet.t.ve and excel in performance. If it does not meet 

d hr CMteria ' '* iS ,,kely that jt wi " not be acce P ted b V ^e 
Public. The economics of ecological design (or ecological 

conomics) need to be rationalised if business is to accept 

the benefits of green design..." 
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-low energy design and ecological design are 
applicable regardless of architectural style Since the best 
opportunity for improving a building's environmental 
performance occurs early in the design process, it is 
clear then that we must at the onset make our 
skyscrapers and other large buildings not only 
ecologically responsive but aesthetically pleasing as 
well if green design is to be a durable proposition." " 

In drawing together a synoptic review of Yeang's extensive overall 
vtvon of the formation of a responsive and responsible ecological 
architecture, the importance of his concept:, sd interconnededness 
and comprehensiveness arc absolutely central In practice, using 
Yeang's theories, the importance of the architect and designer 
applying the principles to the design process is equally crucial in 
the actual realisation of truly ecological architecture Then, m turn. 
what can be achieved on a global scale, is an architecture and 
quality of settlement that both satisfies human need and contributes 
to a sustainable environmental condition 

- mary declaration describes h,s theoretical work to date as 
"... a set of ecological ideals or intentions, the full 
implementation of which may incur additional costs 
(over and above the conventional building costs) or 
societal changes (eg. standard-of-living or comfort) or 
the revision of current technological and design 
methods. While many of the ecological objectives remain 
currently technologically or scientifically unfulfilled the 
framework nevertheless provides a point of depar- 
ure from which, hopefully, these objectives will even- 
tually be achieved in their entirety." » 

Wrth «, last statement fa, m,nd. B * then possible to see Yean.'s 

S33SE3S' 

•pent .owf* 'V 1980s. Yeang has already 

Z V;^ 1 ^— d '^act,ve 

«- of .r< n , ttctur : tnd **2£%? -^H 1P ,„ , he 



CD 

9- Any overvi-r/.' of KM -'-angs skysereo-- -"U 

J} decades will inevitably confront his •- ml rj ^. 

% design, enacted throughout his growing range of «*>Bes 

"^ and developing hybrid forms 

That the urban skyscraper is central to Yean? 

but alongside this, two other aspects of - s re activity are hnhs 

riymous and critical The first concerns his method, that of 
research, design and development (R. D & D, ■■-■-, conte)rt ^ 
practice, the second is his inventive creation qt vertical urbanism 
within the framework of the bioclimatic skyscraper. 

As further background, it is fundamental to refer to his doctors •-,.. 
A Theoretical Framework for the Ecological Design and Planning of 
the Built Environment'. M Yeang's work on ecological design and rts 
theory emerged at Cambridge University in 1971-75. and has 
ever since consistently addressed the whole built environment 
including architecture and urbanism. His fundamental agenda is 
sustamability. and in his ground-breaking thesis of 1974 he sum- 
marised his theory of ecological design: 

"... it is not an architectural theory but a body of theory 
that is architectural. Ecological design theory, by nature 
of the interconnected and holistic characteristics of the 
earth's ecosystems, affects all aspects of human activity 
that have an impact on the natural environment 
consequently, ecological design theory can include 
besides architecture, such seemingly disparate fields as 
energy production, efficient utilization, waste recycling 
and reutilization." " 

Veang has consistently stressed, from the outset and h,s entry mto 
architectural practice in Kuala Lumpur in the m,d-1970s. that all h,s 
theory needs is to be advanced and developed through systemic 
application and testing via the implementation of real architectural 
projects^ In turn this attitude is the foundation of his creative process, 
both in terms of technique and his form-giving in architecture 

'" TS5* the ° ry 3nd P raCtice ' Veang has emphasised that: 
Crucial o our entire agenda and work is the focused 
methodology of research, design and development 
(R. D & D . This involves an approach to the craft and 
practice of architecture that demands research as the 

,mnl f Sign 3nd ' further ' insists ° n Phy^al 
mp ementation as the testing ground for ideas and 
their poetic interpretation." ■ 

^LX^hasTetlteT S S ^ ^ "^ " ^ * 
bioclimatic skyscraZ , * *"*" °' * " ew bU, ' d,ng *"* *° 
Principles an T " thiS ^P ' ^ '"corporates h,s additional 

P " and Spa,,a ' -evelopment of vertical urbanism 

ZZEZZ development ,s ev,denced - - p**** - « 

selected to exemplify Yeang's architecture 
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Although ii..-"- Ii prw edenl ... ftang'i ti - work, Menara Meslnlai i 

,, ,i„. in hetypaJ lummary ol the bioclimah- wn path type, which 
txhlbfti Km deai prlndplfi at wtai ihleldlni and orientation, coupli d 

^ the Insertion of planted skyeourts and aid, -ess ■• >""''■• 

luchu ..... shading spandrels, end size and pro! rl protaetrVa 

louvru ...-• ..II lubjti ltd to pre. .-.<• geometrii ..I •»"" | r.'"""' "''ated 

,,, ,„„ mgja md path, while th« mdsrtali ipei lff< atlon throughout Ii 

„.,,,,, I ,,, ,,,„)„., ,,, ,. m | M .(|ip(l energy II.'- external form .-. appropriately 
Humiliated l>y II."' spiralling | .I.imIiii;: (.1 Ihe courts .infl .itri.ll spaces 

thai .."■ ii..- •./;. ..i 1 ol vi-.inr. '■■ bla llmi in hlte< turn, which is 

significantly low energy ... optr.iii<.n ai ii..- ■■.hup time ihp building 
axplolti ii»- quality ol tha pltaianl tropical dlmate, uniting offfee 

WOrktn with II.-- natural environment 

rhr hicx iinutii \y ■.< i.ippi ih.r, standi ai .... axamplai and In iharp 

(onti.isl lu Hip sealed, .in conditioned, (Ptitr.illy cored ,ind eneigy 
consumptive Id.iii ol it 1 , .-.•.{•nil, illy North Amencm counterpart 



I In- loin lowers represent piogiessivc developments wilhin the range 
ol Yeang's blocllmatlc series. 

rokyo N.u.i Supeilowei Is pssrnli.illy ,i spii.illin/; lomi, rot.llJn>; within 
,i controlling circular geometry, whidi extends sever, ii theoretical 
propositions. The Singapore EDITT Tower and the Kuala Lumpur BATC 
Tower an- hoth signature (onus, displaying treer organic plan 
arrangements thai mi orpoule ideas loi vertical urbanlsm, While Ihese 
three aie nol hnill, Ihe fourth pmjei I loi the I'nl.iu Pmaiig UMN( ) 
Tower was completed in 1998 and essentially wind wing-walls, 
applied to ,i constrained rectilinear plan, are the central innovation. 

this series also demonstrates Yeang's designs as a progression from 
formal geometry to a freer organic expression. The formal progression 
is matched by an expanding ecological and urbanlstlc investigation. 

TOKYO-NARA HYPERTOWER 1993 

""'' ''■ ■ PWjad thai both extends and experiments with several 
M "'""' 1 " ■'' l(lr ' '"■ funded in eaihei woiks, in parti, ul.tr that of Men.ira 
MfSlnlaga. Kuala Lumpur 1992. Both Mesiniaga and Naia tower forms 

' "' ll,lri1 Wllhl " *• outline Ol a circle and contain the principle 

of a vertical spiral of boundless dimensions. While the KL Meslnl ifl i 
Tower Is a mere 15 Storeys, the Na,., Tower can be visualised and 
PXtended to .'10 ..|„ ( , T „ ,„ Hm ,„,.,„.., ,„,,,, >|||||||s| dm||)|(i ^ 

vertical dimensions of Poll's Petronas Towers In Kuala Lumpur. 

'.'"/'"""'T' """ v "'« , « ,Y -'"«w.«htho opportunity to realise 

" '"' •" V " lv -myoMhisil,,,,,,,,,, .,. „ ,, 

"•P'jjvnts a summary ol his research to no,. 

"- into the nature and evolution of tall buildings 

1' | "" , " I,|UI "" 1 ' •' '■••■' <'w,lh vertical landscaping 

which loops ...ound .,„,! .„.,„.,, .„,., „„, (nr|n . , "taping. 



with the mechanical systems In i symbtol I itl - 

i,i,l, .nvii.nni.iii a blocllmatlc machine a habfter 

I,, rtsponsa i" ii.'- malnti napes needs oi tha n rtt 

and panel cladding systems, fang IntTOduO d IT) WtOV tHvo robots, 

u ,, i, am ol 'charry pit kef on moveable tmllisi tveWni 

devices move on en external trash thai spirals the towei h 

expressive circulation 

the strut tural system e, a tour de force a thrae-polnl equilateral 

triangle defines a tripartite primary i ellul II Imnry. .-nil. itructui il 
Irame, linked and set within the circular gcom.-l.y ol tha robol 
system I he. matrix provides a support system loi the radial/spiral 
arrangement of organic flooi plate-. M.-v nl.ed .,-. p|« i,,,„, ihsped) 

As the flooi plates am rotated tl ilternatfva floors, the overlapping 

layers provide a natural shading system f/hlS Shifted pattern lUowi tjw 
introduction of hanging gardens, Inter-floor bracing, ventilation and 

, oohng system networt . rhe main structure is penetrated , entr.illy 
by a plVOtal Cable Stay meat, Wd this element, together with Hi. 
triple V-form structures, define the position', fol batteries ol vertical 
transportation rhe flooi plate spn il shift also i reates variations ol 
atrial sp.u e tli.it are further infused with tenai es. internal courts, 
private gardens and skycourts. 

Throughout, Yean/; envisaged his first principles of vertical urbanlsm 
These included principally mixed occupancy su< h as ofhN i 
hotels and communal facilities, skycourt oases, the equivalent of green 
parks; and the atrial spaces .is a public areas of movement, vistas 

■I" 'I'l'l light Ihe sky. ou.l oases, located at regular Vertical intervals 
provide major breaks in the built volume - a form of suspended 
natural park, introducing fresh air and acting as the Tower's lungs, 
distributing via the atrial voids and essential airflow, while insulated 
from the city beneath. The atrial network of spaces, winding within 
the tower, provides a sheltered interaction of walkways, bridges and 
st.uiwells a pedestrian system of routes, open to the environment 
but particular to the tower itself Taken together with the central core, 
these element! provide an overall system of wind-flues, which bring 
wind to inner parts of the building, with adjustable dampen This 
principle has been further developed in the wind wing-wall system 
used In the Penang UMNO Tower 

As with the Mes.m.ig.i Tower, the lift and service cores arc laid 
defensively on the east -west axis of the sunpath to absorb the maximum 
quantity of solar gain The cooler facades on the north-south aid 
conversely, more open with cleai gla.-mg and atrial voids, echoing trie 
'••I'liei precedent. In the same bioclimah. tradition the shielding and 
glazing systems are orientated to i, fa The east west I 

ddea am more solidly glazed, with cast and perforated metal daddm* 

selected foi qualities o1 reflection, weight and structural i .. 
And again, the north south Faces ol the term ire equal!) vgibiebyt* 
open touvnss, bored sunshades and < pooseto** 

lowei exposure to the sun 

The vast Spiral hum J tins Inoclimatu supeitown H Hit: d ' 
""I'T'-'ndent of the polluted lowei | ,t v hen.-ath. ,ea. hmg into the 

InhaWtable uppei atmosphere, In Vtanf's words "...at the edge"' 
the sky". Armoured igaJnsl soiej gain and strati 
""""'""■"•"ii-aivrniii,,!!,,,,. the overall spaddcomposltfor 
wncHoneimbtofterstheposslbJHt) of anew term of urban «* 
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Ytafll has nude a cruc.al pom. In the design of the EDITT Tower in 
that the m.i!or issue In the urban design of skyscrapers 

"... is poor spatial continuity between street-level 
activities with those spaces at the upper-floors of the 
city's high-rise towers ..."". 
.n the conventional case, which is based on repetitious, physical 
compartmental.sat.on of floors within an inherently sealed envelope. 

Yeang's central manifesto is that urban design involves place making'. 

In the EDITT Tower he has applied this principle with conviction: 
"... in creating 'vertical places', our design brings 
'street-life' to the building's upper-parts through wide 
landscaped-ramps upwards from street-level. Ramps are 
lined with street activities: stalls, shops, cafes, 
performance spaces and viewing decks, up to the first 
six floors. Ramps create a continuous spatial flow from 
public to less public, as a 'vertical extension of the 
street', thereby eliminating the problematic stratification 
of floors inherent in all tall buildings typology. High- 
level bridge-linkages are added to connect to 
neighbouring buildings for greater urban connectivity." " 

In addition to the consideration of public space and circulation, Yeang 
added an analysis of views to enable upper-floor design to have 
greater visual connectivity with the surroundings. In Singapore, with its 
superb seaboard location, this is a significant factor, and rightly exploited. 

But. it is the manipulation and integration of the ramp, within the form 
and function of the project, that emerges as the fundamental precept 
of the architecture and its manifestation of public space and use. In 
common with the early projects of le Corbusier, and more recently 
Richard Meier, the ramp is once again celebrated here as a symbolic 
notation, and the visible expression of the promenade architecturale. 

Aside from the abundant, spiralling landscape of indigenous vegetation 
wh,ch assists amb,ent cooling of the facades, two further elements 
appear foremost in the form-giving process. These include the curvilinear 
rooftop rainwater collector, and the attendant rainwater facade 
col ector scallops, which form the rainwater collection and recycling 
system. q ua.,y the extensive incorporation of photovoltaic pane,, as 
a ma or formation on the east facade, adds a further level of formal 
detail res,dual in the overall bioc.imatic discipline, towards reduced 
energy consumption. reauced 

in this case Yeang's ecological response begins with an extensive 

ecdogica, succession ^*2E2K£f* 
current urban state of devastation. ^ S ' te ' '" lts 

This policy is manifest in the planted facades , n w 1 
which are continuously ramped upw sf rn h °' "* ^ 

roof-summit level and conslt.nL 7 ^^ P ' ane t0 the 

*«■* f, oor area . Z^^™* °< p, anted 
-thm a 1 m„e radius of the site In order Lsele ^^ P ' ant '" ng 
compete with those already present in thM r PCC ' eS ** w '" not 
underscores every movc P ' '" the local ' lv Sustainability 
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Otherwise. Yeang's ecological design process mci.jOe- a further 
of significant analyses. Perhaps most important ?s to submit the 
to a 'loose-fit' philosophy, which will enable the budding to abjorh 
change and refitting over a life-span of 100/150 years. Overa* thk 
allows conversion from the expo-condrtion to possible office use 
a high level of floor occupation efficiency This involves removal 
partitions and floors, reuse of skycourts. mechanical jotnting vyf^*, 
enables future recovery of matenals. all within a matrix that is hauri 
upon flexibility as a paramount condition. 

In addition, Yeang introduced a series of systems and assessment 
procedures that further underscore the ecological design of the town 
As well as water recycling and purification associated .-. 
and grey-water reuse, the project includes sewage recycling, solar 
energy use. building materials' recycling and reuse, together with natural 
ventilation and 'mixed-mode' servicing. The latter optimises the use 
of mechanical and electrical servicing so that both mechanical air- 
conditioning and artificial lighting systems are reduced, relative to the 
locality's bioclimatic responses. Ceiling fans with demisters are used fa 
low-energy comfort cooling. Wind is also used to create internal comfort 
conditions by the introduction of 'wind-walls', that are placed paraJle 
to the prevailing wind to direct airflow to internal spaces and skcourts. 
to assist breeze cooling. 

Finally, the whole material fabric and structure of the tower were 
subjected to an embodied energy and CO> emission assessment in 
order to understand the environmental impact of the project, andk 
define a balance between embodied and operational energy rant 

While these methods are neither unique nor overly new in themselves, 
it is the co-ordinated collective effect of their application ,n Yeang's 
architecture that signals his ecological attitude to design, and provides 
the basis for development in following projects. 

KUALA LUMPUR BATC SIGNATURE TOWER 1997 

In order to describe the Signature Tower adequately it is essential to 
place it in the context of the overall development to which it belongs, 
as a key component. 

The Business Advancement Technology Centre forms a massive mixed- 
urban development, incorporating some university faculties on the 
Semarak Campus of the Universiti Teknologi Malaysia. The site is also 
related to the Central Business District of Kuala Lumpur. As both the 
Multimedia Super Corridor (MSC) and the Kuala Lumpur City Centre 
(KLCC) are located less than 2 kilometres from the campus site it 
became strategically obvious to further expand its potential and develop 
the overall site into a Satellite MSC. in a synergistic relationship W* 
the MSC itself. In principle, the project incorporates major educational, 
research and development and electronic commerce related activities 

The project is organised as a collaboration between the university, as 
landowner, and a property developer 

As an integrated urban masterplan. the project represents one of the 
argest proposals Yeang has designed, and opens the opportunity 10 
demonstrate the principles of his bioclimatic approach as applied to t* 
design of tall bui.d.ngs. and a larger h.gh technology urban i 
transportation infrastructure 
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fon . Into three torn i A, i antral north louth soni ol 

n ii" 1 publli pa< 1 1 md u ti lUi • dgad on thi aai I sit by two 

furthtr fluid parkland in a Into which tht array of facllltlai larttdand 

attached to the central V-form iplm rhi 60 itorey Slgnatun Office lowei 
tnd thi ifffo towarsan sited within the parkland areas, as 

I 

i ipplled to the entire development, the whole Immcnsi projeel 

Viewed Inn" Hi. | hi i| il mi il mi. ids || mtii ,r. ,i /m.im.I |, ill- Willi III.- hiiildini; . 

I md Immi ried within thli natural letting rha towan are accessed via 
iuntad land* apad ground plana ol tha site, while water Harden., .mil 

, ( ill l.ii in intiodured to cnli.mir the pedestrian mul. -. thrOUghOUl 

ih. .ii. in general Many of the routei provide weathei protected! semi covered 

■ ui 1 1 Free of vahli ulai Intrusion rhls If a principle, related to 

id ,ii i in i i,i i r 1 1 1. 1 1 hai 1 1 orlglni In Yeang't earllei work, tuch as his 

ptual proposal lor the liopKal Verandah I ily nl 1'>H/ " 

i in thr nvriaii i nun i| »i«--. ol .1 i.mii'.i ,i| rpi, landscaped and tamced 

11H, 1 1, 1 vi ■ dr. n ui, 1 11 1 1. 11, 1 1. 1 1 ,il mlrrvals in the ollii e towel flOOri II they 

ascend providing both .in amenity i"i relaxation, .md .1 continuous vliuaJ and 

J llrrl Igl threading l,i,;r|lin ill ..Iriiry. III. Vertil ,ll lllh.llllsm, III llll'. 

case, accords with a vertical ascension ol public gardens and parks Ihr. unwept 

, tiiiih. 1 lupported with Yeang's Incorporation of public places In ihr sky 
■ Hi . ..I .1 traditional city, bul vertically located In tha towei formi 

Thus, In thi Instance Ol nil six lowers lor the HAK maslerplan, the principles 

, mployed Foi the Singapore IDITI towei are flrtl enacted Into i majoi 
in,,, 1.1 the bloi inn. in. ikyn rapei In turn these tall buildings all 

incorporate mi, r.i iter! Building Management Systems In ronlrol inlernal 
conditions by monitoring the Immediate, external siiriouriclirigs through .1 
il , iwiMinmi nl il sensors loi ated on Hie 100I ellei lively iV.mr.'s 
I Imi. Hi' wi alhei station 

,„!,. .,,„, of thi BAT( rowers lies In the fact that they exist aa a part ol 

a murh largei Idea, I entrid On I harmony ol hioi limalii prim iples, and liamed 
Within Hi. ml, hi mattei plan, as .1 whole rhe BAI< i entre and Branch 

Campus ol UTM contains s School ol Advanced Education Programmes In inch 

tad logic itenng lor '.OOO slmlents Ihr. Is coupled with Industry, research 

■md rirvclnpmeni mitres lor .'<> nisliliiliciir., In ordci to adv.tm e business 

opportunities arising From the research rheassodated High ilschnofogyi ifflca 

. involved in the advanced In hiiolc Igy inclir.l.y. rm Indnig 

IT and multimedia and providi i these pantawlth the shared use ol supei 

casabfltty computet fadlltles as s basis Foi s slgnlflcanl centre ol Innovation 

• rplan also 11 Ii ma|or convention and exposition mitres. 

'"lomi.rt.oi I,.-, .mil ,. Multimedia and II ( nllege huh ol 

. .,,,„ , r .,i n ,., ,, |, h L, ,| , dgc .il. or .i pari ol the spinal 
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tohousi itudents n m archi n md office workers; s tout stai hotel foi vl Itei 
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fa ^ mtt an4tmn^ A ri«m boulevard ♦**♦*• «*w«**e^d*" 
*»**-*» omdMtew* that encourage **** «*"+ "**"* 
pi+mm, »ab.. e y s , « *• «-«— * » "«~*~»" "*"* 

m*k>tnemn^Un^r»Mmott(umiMmpuf 

eve* of the fATC /vUrteroton, tmm******* by ** ****** 
mm md tp*a* at **<*t**P*u* "***»""**" 

9m$totKt,*m+ion9u«k*of*aank*4r*€mn**pimt*>nt 
f^*m'wvm,andtt*emUtntMCitYp^v^it**Uk4w*h 
vtmta com, etevaton and resboom dmun The sunken lower leva* 
maxpor** wcalafor bank* serving tht ctnt/e oi the form up to level 4 
Above level », (wo system* of pa i t tt rtam ramp* atotmabt on the 
outer north and south fare* up to level 40. reducing to the touth face 
..,,•.-,. iRtf}4iiMM|f •■''>' a: *tifcft(?JhppMr0 " "-"-' 
these feme lotmfom art an mootuot put otto* buddmgt 
e*prettwn of pub* otuAatno ana the notion of verbcaf tubatmm 
teen m e hwrarcby wtehm the tower-form Otherwise, the dominant 
umotmon element* * e the two matwe verOcaf Umhcape park* 
otatorntatopamrfthtatnMnMkandikyteufUatlhehtfm 
level* These are augmented by a rampmg park at the bate, and ten 
other traitor pa/It dMtnbuted over the height of the buAdmg'* secbon 

Mmeterrtral and mod p/etbgwus flexible office fac*ty for the whole 

development, the mnovaove bucftmatK design offer* a f>r*t-da*t darfy 

environment for *» ooupent* The intetmnuom of restaurant*, iky- 

et«z« and tpeoaf gatory toacet, with ^ „«,, development of the 

vertical (ardent, park and evterwve tkycourt voids, taken together, 

•^VaartftrnostflUmboyant tower protect of h* current tene* 

O^*^ •"**. «"«*h of the technical mnovabon of the S^gapore 

*™*™ «" * r-pected to appear, when the p,o,ect „ 
•••matejy nahu&i 

«HAMC OMWO rovvi( , 1WJ B 

"^^"wer^cm.ofavm^ot, 
«**" *« tecatton. Th*. „,*.,< '•""near pUn to,** „„ 
M*. tower, bom mZtTtlir^" •"" M "■* - ■* 
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The bate of the UMNO fewer 

height bavdortf ha*, together 1 

rjHod on a d wfoii podhaw and accewed bom 

mam thoroughfare The bote aho concawn the 

car-rampf that gwe accent to partung 

Level 6, the phnoptf occupwd floor, houaet an 

and atm id j ft it Above thn me. 14 floon of offace 

Several floor?, tuch at level 9 and 12. haw 

terracev and the roof leveh are tfwided by a 

ihade canopy 

The tolar thteld-waf accommodebon of eaevaior lobbwt and i«Mea« 

are naturafy tun-bt and rentdated and typcaby accord wdh Veeagl 
low-energy agenda S«ndar!y. ad office floor*, although deigned ■ Br 
air<oncb«oned. can be oabweNy RMflMM The thm pt^fomi. ef 
each floor-pute, meant that no detfc iocabon a more than 65 «M 
*»«*ot from an openabte «*inoow. enabbng af office uter* to mceae 
natural tunbght and ventaabon Although the project -at onjndh 
devgned for tenant* to m*taf thew own tpbt un* aw-condmorma, be 
to expected low rental rate* m Penang. ullkmabtly a centra «r 
condWorang «y*tem was mstabed The devgn for Mbjral veatbafaa 
« it* reafcted form, thu* provide* a back-up tyttrm for the bufdwg* 
the event of power-fadure 

M*»or tun-thaded -ntdUHoot on the o^rvdeiear north .vett offer ^ 
"* tolar orientated, and outngged thwid-thadet an po«dt4»* 
<*P*fk floor*, aho on thr* facade 

fc* t « the wind wmg-w.il : r .xem, ^tveh « thn case — 
«tr<jjiA. .^J form ol the UMNO Tower arthdecture. and d *P^ 
«r**ant that Veang h* perv*tent»y corr^ared the verfccaHcab ** 
7*—"*- to ** ** fo *«* farm of one to a one art a haf *—« •» 
«^o*'Typ«al l um6o- ) eta W aft The *yrnbobc eiference of 
™^ "*««*»»-*fcraft. and the CT oH-referenong of me 
^l**^J* VKed * he> "*» k)"g ewted-nreanar* essay* W- 
««*n proiect*, such at th«. come* doser to a transferable n** 

^ ^chrtecr* own note* on the development of the -nnd -*«•* ,, 
**C" *re of s,gn,hcarKe « they desenbe h* ty*tem of rest-n* + 
•Ppacahon 

"*■ Jf^Nl »»« wind wing-waJIs to direct wind » 
«^*i I balcony l0f ,es that serve as pockets w.th a* 
■J* having adjustable doors and panels to control P 
percentag e of openable windows, for natural 






TMs bMMmg is probAWy the first high.rfse office 
_r) that wes wind as natural ventilation for creating com- 
«ort mndftlnm inside the building For internal comfort as 
m this bu i*d mg , a higher level of air-change per hour is 
.iirtirf Here, we tried to introduce natural ventilation at 
point of entry, rather than create suction at the leeward side. 
To create pressure at the infet a system of -wing-wafts to catch 
the wind from a range of Hfeefy directions (are introduced). 
me ning wnftV are attached to a balcony -device with full- 
height sftdmg doors. The placements of the wing-walls and 
air-locks within the floor-plate are based on the architect's 
assessment from the locality's wind-data. The wing-wall cum 
air-lock device is of course, experimental, and site verification 
wfth CFO a n al y sis indk a te s that this device worked reasonably 
Experience from the project will enable the architect to 
• develop the device for other projects 



has noted been the case, for the design of the EDfTT lower for 
uses «« saw principles to create internal comfort condtoons, by 

of Wi nd wafts ' as m **tegral device, in the natural 
itidiaji. These examples not only demon s t ra te Yeang s R. D & 

' :- J -- :.-•.-■! :•-::•:••.;-;:;:;;: ■ - -. • 

espressor. - a pnxess that a*cws functional to w-e n er g y design 
sopnsacatej form to what would ot herwis e be just an office tower, 
wiuwuiuf sense. In dealing the r i Uu fc walk s ky scra pe r Yeang has 
evolved a new type, but has developed both tow-energy architecture 
of vertical arbMism. 
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Fwnas. * has been sad of Wang's work, that 

" s towers as they ascend in Kuala Lumpur or Penang or 
Ho On Minn City seem, in their paradoxical mix of orders and 
desires, to achieve a synthesis exactly appropriate to the 
caftanl promise of South-East Asia, their warrior-like stance 
"eady for the economic revolutions of the new century". - 

*■ <*3 stat <er yeang has brought about he sustanabte architecture, and 
"*& °* « dw w aii e ife . werai a harsh commercial environment in tee* is 
. but even more important b the fact that hs work and the 
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Within the rigorous development of any 
new typeform, certain projects emerge 
which embody and summarise all the 
significant principles that are applied, and 
tl configure these into an elegant and mature 



formal order - Menara Mesiniaga exemplifies the characteristics and 
significance of such a project. 

Although only 15 storeys in height, this tower - while being 
clearly grounded in the basics of Menara Boustead - can be extended 
as a type, to create great leaps of development, such as Yeang's 80- 
storey Tokyo-Nara Tower project. 

Central to this iconic summary of the low-energy, passive-mode 
sunpath type are the principles of solar-shielding and orientation, 
combined with the implementation of multi-height planted skycourts 
and atrial recessions coupled into a beautiful spiral-form, gathered 
into a pure circular plan. Details of attached sun-shading spandrels 
and protective sun-louvres all reach a stage of precise and sophisticated 
design related to sun angle and path, in the overall conception and 
its constructed reality. 

That this project, which stands on the outer threshold of Kuala 
Lumpur city, has been the subject of multiple publications that 
demonstrate its significance also measures its importance, but it is 
equally noteworthy that the building has received international 
acclaim in the form of awards for architecture. 

The Mesiniaga Tower is essentially a regional headquarters building, 
in this case for IBM's Malaysia agency. With its commanding position, 
the building both exploits the qualities of the local, ambient tropical 
climate and the magnificent vistas to the surrounding hillside landscape. 

Yeang's modest description, first cast in 1994, belies the 
archetypal nature of the project as a first-rate exemplar of bioclimatic 
architecture: 

And, leaving aside the later UMNO Tower 
of 1995-98, and its subsequent development 
of the 'wind wing-wall' principle with its 
expressive consequences. Mesiniaga remains 
as a supreme architectural statement: 

"... the most striking design feature 

is the planting which is introduced 

into the facade and the skycourts, 

starting from a three-storey-high 

planted mound (a berm) and spiralling 

up the face of the building. Triple- 
height recessed terraces towards the 

upper part of the building are also 
Planted. These atriums enable the 

h'gh-mc wchtacttwl 5tru£lure to bc 
"cognised by the Aga Kh.,„ Wds ,n , 995 
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channelling of a cool flow of air throughout the buildings 
transitional spaces while the planting provides shade 
and an oxygen-rich atmosphere. Curtain wall glazing 
is used only on the north and south facades to moderate 
solar gain. All the windows areas facing the hot east 
and west faces have external aluminium fins and louvres 
to provide sun shading. Glazing details allow the light- 
green glass to act as a ventilation filter, protecting the 
interior without totally insulating it. Terraces are 
provided for all the office floors, and have sliding full- 
height glass doors to control the extent of natural 
ventilation (when required). Lift lobbies, stairwells and 
toilets have natural ventilation and sunlight. The lift 
lobbies do not need pressurisation for fire protection. 
Wh.it Yeang is describing constitutes the major low-energy elements 
of the design, which, in turn, greatly enhance the quality of life of 
the office occupants These ideas are coupled with the internal 
occupation concept of enclosed rooms such as conference 
spaces being located at the core of the plan, 
while the work stations encircle 
the periphery ensuring good 
natural light and views to the 
distant landscape. The terraces 
provide excellent break-out spaces 
into the external environment - 
an extra facility that relieves and 
enlivens the working day. 
The pure, circular plan 
is surrounded by four pairs 
of maior circular structural 
columns, which emerge at high 
level as roof masts. The major 
• of elevators and service 
spaces are situated outboard on 
the eastern face and the skycourt 
terraces rotate clockwise and 
upwards, providing a different plan 
form at each level. The resultant form 
is a loosely defined cylinder encircled 
*Htl * sheath of detached spandrels and 
louvre element-. At the MITM Ume, the 
cylinder ,; grounded in the berm and 
crowned with rooftop fa< III! 

IfflriUUy " .-suit i-, both simple in 
conception and outstandingly clear in its 

III Of <V„, ,,;'-. .-l.-m.-nl-. Of 

*• blocllmatic skyscraper typology are 
brought together Into hi* first Iconl. 



i 




D) 

03 



CO 

CD 

£ 



owner dfl Bhd 

[location Subdl 
latitude 
not of storeys 
(Including one buement) 
date start 

completion date 1992 (/ 
areas 

Total neU (offii 

rotal net not q m 

Balconb •■■■■ so, m 

Circulation & toilets 2.J18 sq m 

Mechanical rooms 1,42-1 sq m 

Carpark (basement) (145 bays) 404 sq m 

site area 6.503 sq m 

plot ratio 1 1 6 

design features • r> -■ butldtJ | 

buildir.r "«tis decade by Yeang 

'.-atures 

• Vertical landscaping (planting introduced into the 
building facade and at n ■ 

the building The planting then 
spirals' upwa.'J . '-ling with the 

• A number of pass>ve low -energy features arc also 
incorporated All the window ."• 

oi thr b rtemal 

louvres as solar-shading to reduce solar heat gair- 

internal ■ Ida without direct solar i- 

Oe lh. 

walled glazing ' -1 lo mj/imivr njlul.ll 

lighting 

• lilt lobbies ire naturally ventilated and a.e sun 

- It lobbies do MM 
protection pressurisation (le low-energy lobby) All 

tnd toilet a.eas ire also naturally ventilated 
and have natural lighting 

• The sunroof i\ the skeletal provision for panel space for 

Mt lutu.e plating of solar-cells to provid. 
lip energy source HAS 'Bu.ld.ng Automat-, 
.in active Intelligent Building fealure used in the :. . 
for energy saving 




-iA KHAN AWARD 
IUHE 

|ury citation 

I ■ For having boldly designed a meaningful 
tall building m a tropxal climate Eschewing 

' Un-wafl structures so 
common m :orporate office buildings, 
this pr : nr* language ttiat 

punches out parts of the structure and 

spiralling series ol inter.sctive open 
gardens around the main core buddings 
of architectural 

.-. -*\d 
generally, tnd the Muslim world 

!y can fruitfully engage ■ ■ 
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level 12 upper 




level 12 lower 
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level 10 
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level 5 





level 3 




level 2 
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level 1 




ground 



Diagram showing 
partitioning of offices 
at the centre of the floo 
plate rather than all at 
the periphery to enable 
the greater number of 
users to have access to 
daylight, views ...„i 
an openable window 





The three storey planted berm base, * nu,or formal clement. I 
lobNes. OORl and below underground car park,n K In sheltered 

basement A. the top end. a roof -level sun terrace * covered with a sunroof of 
trussed steel and Jhnwu , -own as the ftveatchef this sh 

structure filters dayhght over the swimming pool and the curved roof form of the 
h * h • • ^<s f.hgree structure aho provides a site for the future 

insUBatwo of photovoltaK ceiu „ wgy 

reqtwements In addition, the protect 

to re ■ ■ by both equipment and 

project also provokes quesbons of aesthetics 
and architectural expression In its effortless formatton. 
the n :ecture <s the pure product of 

pnnoples and geometry - there rs not a trace of 
applied Fom =ny 

edition, only 
to climate and global pc~ 

" ... the architectural 
Zeitgeist is expressed 
through technology and 
materials, state-of-the-art 
thought and attitude and 
the incorporation of climate 
and lifestyle principles as a 
contemporary translation of 
context ... Emotive 
references to traditional 
materials and forms are 
avoided, an attitude 
validated from a realistic 
position that proposes a 
Malaysian architecture for 
the 21st century, very 
different from its historical 
origins. This is an open 
attitude that can absorb 
change. It is also an 
intelligent reflection of a 
polyculture establishing 
a positive identity as a 
collective, through abstract 
contemporary form." 
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evaluation of service core position options 
and OTTV Values 




option 1 




= 370 


MSI 




•:.'• 


■ ?; | 


•*«t 




total OTTV 


= 43.3 If 




0ess90%> 




option 2 



i.-.:- = }= 9 
west 
total OTTV = 47.5 W/W 




option 3 

MM 

sou* 
total OTTV = 47.6 W nr 

OTTV = Overall Thermal 

Tir. -.->,.-- Mi M 

TVilnp»iB«*milw >.ll « H 
cuwOg»«tln« ,«« toctbo- of «i»« wis) 
can j c t wlM Mw >m ujw« »o W iU Mp 
to mult in m l a w i — « g j * M g* 
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Jumping Out of the Glass Box 

Susan BerfteW 

. . O' a* the ways 1o divine the spirt 
of a oty. perhaps the most letting is to get 
on >!s coordinates. Yeang believes - 
latitude detemves its donate, and donate' says 
Yeang 'is the most durable aspect of a place and has 
to be the f*st factor m design.' VMM 
then "the design is always indigenous and reflects 
the ptac- aost recently completed 

;■ .:■ "--■.-: '.': , - :;: •-? -C • ■ ': V 
Malaysnn distributor, rs its best known T- 

;: adventurous, 
is nonetheless ermnentJy iogxaf The untrained 
observer needs o-ily a minute to see how ths 

mass of steel and glass rest»ig c - 
columns makes sense. V : : I Menara 

Mesmiaga 5 e<tenor is neither sealed nor . 
Yeang carved a series of ptanted terraces or 
skcourts as he cafe them, mto the buidmg They 

-:;■:: :_-_--:• _-;_..: ;- : ir: :■: - .- :-f :" 
the sun's heat He also reshaped the bu : 

- - - screens and strips are desired to 

to alow more kg-- : others Vfeing 

experimented with the catling's i nt e rg f as wel. 
-■?;■.: = ; :•■::'.--::-::::: :.-.:- 
floor and private, glass-partitioned off ces m 0» 
centre to aflow everyone to work in a naturaty It 
space with ■ 
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Architecture Beyond Architecture 

■ • Thn ttnking interpi rporati landmari 
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Following the completion of Me**, 

A btocl»r - wrtre j^j^^^ ' 
Kuala Lumpur and Pcnang; these m^, 
6HB both Menara TA1 and Central Pfea 

both sited m Kuala Lumpur's 'Golden Triangle'. and IJW(r « 
central Penang Whfc the UMNO project « Penang s *»»- 

//a**' - and * dealt wMh separately. aHfc*e^»«fc 
^ntsand formal srmilarrties. and <n this sense ifeeil»» JS! 
Each tower has almost identical programmatic charac.- 
vnditions and orientation. But in eac- 
resuttant forms are swr ■ present the p»Hm4 

■ 
elongated facade-. - ds In his feasibility ifcefcta to* 

has described this condition as J v cigarette pack ... (to W 
- incorporate a plinth of car-panung fa 

- ce courts, together ■* «* 

Abov office spates af ««•* 

•-.1 columns to yield the ma/imum free floor plate *» f* 
tower has some communal uses at roof level, such as the fa**' 
cov» -.rfig poolafC* 

In both cases, it is the plan form that rs of parbcutor*** - " 
overall formal order * 
is occupied by all services, devatflrt 

.pressed as * to 
-,g in Central «*» *" 
jnded end-forms - * 

■ 
■■ 

tf and we 

.■ding and 
•mg on 

mtu"" n ' 
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ii i^-lTAI and Central «*» (37 and 27 

I lumpurs - 

mtral 
form i * mi 
•dent-cai ^r««Wrt 

vajibons and oof nUtion 

■ncorporat* a plinth of sevrn ear* 
*red and rutin 

M entrance courts togeth 

: level 
Ab0v , ion, the lettable office spaces all in 

corporate perimeter columns to yield the mammum free 
floor pUte M ' ,r5 ° has K>mt communal 

us^s j: m h as a terrace garden or swimming 

pool, and all incorporate some form of vertical atnum or 
skycourt 

the towers of TA1. Central Plaza and UMNO are 
all for multilettable occupancy and are realised on slim. 
restricted urban sites in high land-cost locations with 

Itg construction budgets Essentially these towers 
represent the acid test both of Yeang's philosophy and 
his ability to deliver added value in a highly 
' p ace 
The crucial factors that make of these office building 
a user-friendly expenence are all Junctions of Yeang's 
bioclimatic agenda Astute design decisions on 
onentation result m elements such as lift cores (usually 
naturally ventilated and daylit) acting as solar shields 
plan shaping to reduce insolation, natural ventilation 
options for the office spaces related to thin' plan forms 
•unction of the site plan) and the incorporation 
ted balconies and recesses together with eggcrate 
and louvre solar shading Northern facades are fully 
glazed to permit strategic views, often to distant hills 

While the orientation, the variety of forms and 
structural innovations are generated largely by climactic 
concerns, each of these design elements is also related 
to the economical provision of floor plates The pnnciples 
of Yeang's bioclimatic agenda are laced with his concepts 
of vertical urbamsm As a set. these towers incorporate 
an increasingly sophist.cated range ot matenals and 
detailing, including marble and laminated float glass, 
and display a range of whole-bu.ldmg colour types, 
from p,nk (Central Plaza) to white CTAll 

Taken together, the three towers provide proof of 
Yeang's ability to develop a strict topology and deliver a 
marketable product. Perhaps equally s.gmncantly. the 
marketplace ,s gradually commg to recognise that his 
architecture offers much more than commercially 
acceptable development Ken Yeang s studio has a 
slogan posted conspicuously on a wall Everything 
depends on execution, having a vision ,s no soluhorV 
However, his bioclimat.c agenda ,s also a vision, and „ 

n, nues to supply a rea , solution ,o the problems of 
contemporary architecture I I 
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b h The client. " i ,, a Ho 

ted comp inj 
which is c<illpfl Malvlew Sdn Bhrf] inherited Yean 
from the I ' had three 

different owners befoi 

formalised. The Chuang ■', Group wanted a prestigi 
building that would give them value for money m. 
maximum rentable space - and a strong corpora*, 
image, which they believed would most successful 
be achieved with a 'hi-tech' look Yeang relates th 
tale of seeing the client in Hong Kong, and being 
told, as they gazed out of the window at Norman 
Foster's landmark Hong Kong and Shanghai Bank 
"I want something like that" Yeang is not used to 
being dictated to by his clients. His philosophy , s to 
ask the client for "the budget and the total area, 
and leave the architecture to me" 8ut the image of 
Foster's bank appealed to him, and the strong visual 
line of the cross-bracing on the east and west 
facades, and the high quality of detailing both inside 
and out, reflect the Hong Kong example 

However, the bracing is more than a nod to 
Western' precedents, and is fundamental to the 
structure of the tower. In order to increase the size 
of the floor plates and provide a column-free interior 
a hypothetical middle row of structural columns of 
reinforced concrete were omitted The brace 
therefore compensates for this and prevents the 
tower from swaying Most high-rise buildings 
throughout Malaysia are still concrete - as opposed 
to steel - frame, due to the availability and therefore 
expense of steel, although this is slowly changing 
Central Plaza is no exception, and is clad in solid 
aluminum panels, tinted a distinctive rose colour 
using fluorocarbon paint The glazing is tinted to 
match. The structural frame continues beyond the 
roofline of the tower, with the theoretical provision 
for expansion - although this would be highly 
unlikely, given the expense required to create and 
service what would probably only amount to one 
more floor. Two characteristic Yeang spikes complete 
the frame - strictly decoration only The roof is 
occupied by a swimming pool, which sits on the 
concrete slabs like a giant ice-bucket, clad m slate 
tiles, and reached via a curved steel staircase The 
cleaning track around the circumference of the pool 
doubles as a bench. Palm trees contribute to the 
feeling of escapism ... ■ ■ 
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Attention to detail 

Detailing .s often overlooked in high-rise 
bu.ldmg throughout the ma,or cities of South-east 
As.a Veang s attention to quality materials and 
construction is therefore what distinguishes most of 
h,s buildings from their neighbours The naturally 
vcnt.latcd lobby immediately gives visitors the 
,mpression of a -quality' building A structural 
glared wall on the north side reveals the security 
room traditionally hidden from view A bank of 
television screens and flashing l.ghts contribute to 
the hi-tech image Opposite the security room, 
sand-blasted glass fish-scales', secured by steel 
bolts, "float" above the elevator doors Looking 
out of the lobby the glass theme is continued with 
a transparent glass entrance canopy, through which 
natural lights is filtered, and reflected on the 
granite-clad floor and walls 

Inside the elevators, more frosted glass - 
illuminated from the floor up - and curved perforated 
metal screens lighten an otherwise oppressive space. 
On the ceilings of the corridors running the length 
of the fifteen office floors, elliptical recesses house 
light fittings with suspended frosted glass discs 
Each major office door is fitted with a sophisticated 
Philhppe Stark-designed door handle 
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... the glass- 
dominated lobby, 
with structural glass 
wall screening the 
security room, and 
glass "fish scales" 
floating above the 
elevator doors ... 
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Casa Del Sol stands 
relatively alone amongst 
Yeang's bioclimatic 
projects, in that it is 
essentially a tall slab, 

and not a point-block skyscraper in the generic sense Conceived as a 
semi-circular form, the building is a pure product of the sun-path 
The project includes 160 residential units of accommodation together 
with a communal clubhouse and swimming pool 

The overall design is dominated by two key issues - the protection 
of the residential accommodation by a western band of circulation 
galleries that are separated by an air-gap from the main structure, 
and the provision of eastern facing views from the apartments 
to the valley setting. 

Hence, the naturally ventilated, single-loaded circulation acts as a 
massive buffer to the hot west afternoon sun, and assists the cross- 
ventilation of the apartments themselves. The building includes planted 
and terraced skycourts that are spatially interconnected, stepping 
outwards from the centre of the building in a diagonal formation 
Where they occur, these external spaces not only provide natural light 
and ventilation opportunities for specific apartments, but also 
contribute to the comfort conditions of adjoining residential spaces. 

In addition, the major lift-lobby and staircase is located centrally 
in the semi-circular form, and again is a naturally lit and ventilated 
open assembly. 
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Plaza Atrium (1986) and /. 
I Mesiniaga (1992) are both s 
projects that mark key points 
of development and change 
in Yeang's bioclimatic series. 

- Hitechmaga Tower signals a further development which 
includes both the Shanghai Armoury Tower (1997) and the EDfTT 
Exposition Tower (1998) - a new generation of highly expressive and 
innovative forms, which both further the evolution of an ecological 
aesthetic and architecture and exemplify Yeang's proposition for 
a vertical urbamsm 

Essentially, the Hitechmaga project reflects Yeang's progression 
beyond a strict interpretation of the volumetric brief, to a pc - 
he begins to expand the narrative of the form into an expressive 
dimension. This tendency is to continue with greater elaborate- nfc 
his subsequent works. 

At first sight, the vertical clustering of the tower form, set a. 
a rising backbone of vertical circulation and service space, recalls in 
passing the Japanese metabohst works of architects such as K, 
from the 1960s. But. this formal analogy is superficial and be t 
more serious intention of Yeang's fluid manipulation of vertical 
spabality The overall form is composed in two distinct parts, a seven- 
storey base of car-parking floor-planes and a sub-tower of training 
rooms and auditorium. Above this rises a series of occupied levels for 
the activities of the computer and software company that the tower 
houses. These upper levels are dramatically sliced open by major 
skycourts at levels 10 and 13, with extensive landscaping. Abe 
the presentation and convention floor at level 16 is joined to the 
Hitechniaga Management at levels 17. 18 and 19 by an eastern flan* 
of circulatory ramps, that are additional to elevators and stairs on the 
vertical western face. Th.s is one of the first instances of Yeang's 
incorporation of high-level pedestrian ramps, into the spatial 
movement pattern of the tower itself. 

Both the eastward flank of ramps and the service core towers on 
the westward face provide part of the natural bioclimatic shielding on 
the hot solar sides - signal features of Yeang's low-energy architecture 
At the same time, the skycourts and linked terraces provide vent-lating- 
zones' and external release for occupants throughout the highe 
In addit.on, a series of perforated-metal 'shields' are Indu* 
outriggers to the main form, to sun-shade the building. But. h ** 
case, both the scale and curv.linear scallop-shap.ng of these *«** 
extends far beyond mere function and mark a point ,n Yeang s form* 
articulation of the biocl.matic tower aesthetic At one and the ** 
t'me. these mechanisms are both solar-defensive and demonstrate 
" ' 0ge,ner Wl,h the highly articulated form, the architecture 
SUmeS a ' wa "'°'-l,ke stance'.' crowned at the towers summit b) 
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hw further sfc* • dweloptd i*m to earlier principles 

,1 Menara Me- 

ajjnough Hitechniaga IS u'! 
^fl^ns *$ a project ;t dedsrmh. 
tutffe two central purposes 
the form ttseW provides exactly the 
I, jbwI looMni .sanded 

dtont, tor a distinctive 
corporate HQ reflecting the 
Nturtc 

md software company, based 
in Kuala Lumpur, within an 
emergent nabon. Next and 
finaty. it remains as a signal 
point of development m 
Yeangs pursuit of the 

elements, within the 
composition of the 
btodMutk skyscraper. 

■ atter 
Tsoect. Hitechmaga 
■:_-:> H Bk entr) 
thfeshoW to a whole 
range of further 
projects that Yeang 
has undertaken m 
the folowmg years 
beyond 1995-97 



own*r Hltechnlaga Stndlrtan Berhad 
location impur, 

latitude J«N 

nos of storeys 19 1! 

date start pending 

areas Nell AIM 6.374 sq m 

Cross ^tea 8.623 sq m 
site area 1.308 sq m 
plot ratio 166 

design features • tlN h ocated JO minutes from 
' "..tala Lumpur 

' p<watr HQ bu*kng m 
ine with his company s products (compul, 

• .it a prominent conser tot adjoining ,1 
kvry shop-offices (to be built) 
The proposed tower on veys and wKI 

• M reception and computer data centre jt 
the ground floor At Level I At Levels 2 to 6 are meeting 
rooms and an auditonum These are also accessible by a 
D the main towc 
" > are 14 floors o< office space 
"■e building are 

• Biodimatic low-energy features such as all the hrt 
lobbies, staircases and toilets have natural sunlight and 
ventilation making the building tow-energy and Hi 
use lie naturally lit stairs and lobbies kl the evr ■• 
power failure or other emergencies) and also to operate 

• Skycourts and ventilating xones are located through- 
out the upper floors ot the building These are Inked by 
additional staircases and ramps to increase irri I itfflWy 

• Pertorated-metal shields' are used to sun-shade the 
building to shape and add form to me bukhng 
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Sir Bannister Fletr 

A History of Architecture. 

and the Future 

3TO0M 1996) 

Cnj*shar*. D 

*MtcK rtghr, ongnil approac- 
ewmprmedb, and the M8F Ham I9M) 
« «wWenM and mcwd-uK bu«*ng in Cwgrtow.. 
^tntng at* drs»«gur*>ed bjr closed mefastiuctw 
frames, recessed sfcycourts". free-standing, mbsafy 
vwMated service cons, and a variety o» sunscreen 
devices, combmnc ntemabonal and regional «*u 
m a free and creative manner ■ ■ 
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amongst 
-3^j Yeang's earliest 

^3=- '' "■ "Bfor 



a landmark commercial building, 
designed for sale and n 

Standing or I 

biod •■ n-awy 

. '-.al of 

which gen» 
demountable claci- 

The lower floors incorporate space for 
and bank \m i crated car 

Office space or 
floor upwards 
The forchortene: 

site. 
with the m. r. clusters of Stan 

lifts and restrooms located on the 
predominant north and south iaces. 
again not typical of Yeang s later dust 
bioclimatic pro/e-: ;a°t expOBC 

west, and particula' " eastern 

facades, are therefore heavily dad maw*T 
incised honiorrta 1 
rands 
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Selangor, Malaysia 



the project is precisely inflected by a single passive- mode 
ntal device - a soaring naturally ventilated atrium, 
" r ° n he offJCC floors and rising on the north-eastern sector of the 
""" , an T he cascading, planted balconies of the office spaces all 
this crucial interstitial volume, which unlike conventional 
Office towers of this period, is open to the air and acts as a giant 
d-scoop Although, in this project, the wind-scoop idea appears 
dental, in fact it foreshadows Yeang's later use of wind wing- 
walls such as UMNOTower in Penang, and other later projects, 
hich are more sophisticated in their use of natural ventilated spaces 
Of Plaza Atrium, Yeang has made this statement: 
- Unlike most atriums, this space is not located within 
the building envelope but in the transitional space 
between the interior and exterior. The atrium is capped by 
alouvered roof using Z-profile louvres. This filters out rain 
while allowing hot air from within the atrium to flow 
out and diffused sunlight to enter. 
The entire atrium acts as a 
giant wind-scoop, 
capturing 
airflow high 
up on the 
building and 
enabling wind to 
enter the typical 
upper floors, controlled 
by the sliding doors of 
the terraces facing the 
atrium void ....The office 
'loors facing the atrium are 
setback and lined with land- 
sc aped terraces with views 

d °wn into the atrium space." 

Th "s. m this earliest of Yeang's 
""^ercial bioclimatic skyscrapers, the 
^ Cld ence of passive-mode intervention is 
2 ence< *. which marks the overall form of 
mea 'chitecture 
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owner Ban Seng Development Sdn Bhd 
location Jalan P Ramlee. Kuala Lumpur, 
Malaysia 
latitude 3 7"N 
nos of storeys 24 storeys 
■ date start 1981 
completion date 1986 
areas Built-up area 10.700 sq m 
site area 2,024 sq m 
plot ratio 1:65 

design features • The budding consists of a 
office lower on a restricted site 
1 The dominant feature of the building is the large 
semi-enclosed atrium to which all the off.ee floors 
face with cascading terraces This space is located 
not within the building envelope las would be in 
common instances of atriums) but is located in a 
transitional space that lies between the inside ot the 
building and the outside, le m the 'in-between' space 
with the outside 

• The atrium ,s topped by a louvred-roof of a Z-shaped 
profile louvre that acts as a filter m that it 
filters out the rain, permits accumulated hot-air within 
the atnum to flow through and enables diffused sun 
into the spaces below 

• The entire atrium space acts as a giant wind-scoop 
to capture the ai-flow at the upper regions of the tall 
building directed into the facade The floor* facing the 
atnum are set-backed and are lined with landscaped 
terraces, looking down into the ? 

programme • The client's programme is to provide a 
landmark commercial building for sale and for rental, utilis- 
ing permitted plot ratio to the maximum The permitted 
maximum plot ratio of 1 6 5 is to be utilised Ground floor 
and first floor for shopkJts or bank use with car-partong 
integrated into the built form and offices above 

structural system • Reinforced concrete- frame 
construction with piled tool 

construction u used tor the elevator shaft The louvred-roof 
over the atnum is cast-m-situ concrete 

major materials • Entenor f>msh - spray-on re*n 
finish over plastered masonry wa i io at 

windows with curtain-wall glazing to wmciows racing a: 
Other windows facing the outside are -ecessed for solar 
protection Ceramic tile covenng to floor'. 
lift lobby at ground floor Interior areas - nnyt-tile surface. 
suspended acoustical cefcng. concrete- screeoed floors with 
carpets ceramic Oles to toilet areas 

mechanical if t — m • For carpark floors forced 
tempered i,r-venhlation system 

• For office areas: air- conditioning system 

• Wlevators three normal high-speed elevators w«h 
one eitemal g*ass elevator 
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Sir Bannister Fletcher's A H.story of Architecture, 
and the Future 



I i The PtaZl Atr.um (1983), In the MDttal I Golden Triangle 

,s one of a series of experiments by Its 
tO develop .1 Mgh-rtJt btodtmattc' architecture appropriate 
IStd on rational pnnciples of climatic control Partlv 
inspired by shophouse arcades, the upper floors on one corner of the 
I'l.i.-.i Atrium .ire stepped back under a canopy roof, leaving the corner 
exposed like a portion of a giant arcade. The architects' highly original 
approach is best exemplified by the Menara Mesiniaga Tower (1992), 
an office lower situated near Kuala Lumpur International Airport, and 
the MBF Tower (1994). a residential and mixed-use building in 
Georgetown. Penang 
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■♦. and as with an great Mms. ftM thtn -..-,•,.. !,„ s 

^yM^naletv W»*if" ..•■>,■.-:■-• Ovt, .(mi; 

^ytfcjngr \ .•!.- ,m spiralling 

**^\ CsWpuh>^ 

^ |JW prOlKt nHKh "•' •' '' ' >*.'.• but thtn ntJiulo 

.i. w rt ttn«m and planters with intermediate and 
,»a*to-g**deni. ** nr ' B * * mixed-use occupancy including 
^.mracrriit ofttce and residential accommodation. 

. l\te»sto«* of the garden and vkv court principles. 

% ftvd flues to bong wind ventilation to the Inner parts 
of tf»f building with adjustable dampers. 

• IWabisg moveable sun shades and wind shields. 

. $emce tracks that spual up the building to carry mobile 
v -*efTy-p»dter' devices that care for the prolific planting spiral 
•ed together, all these ideas ami the btnehts thr\ bestow 

V !** .vum ' fill natural shading .in.! cooling resultant 

• V .'.:•!•<!,' !*e .tti-.l' and .\mnu\l • ■ v s^.l.'n ,iu- .|Ko 

■» t — n gr n t ^ 11*1 pursuit of tn ecological architecture 

•Ml s both balanced and all encompassing All that is miss.ng 
bo* tVi protect is .-< informal viuulatory 

• tfciah ajn ramps and rhr host of levels 

ft*, this aside IK everv other respect the Tokv. \ owe 

» **n ^ang^ hrst major exposition of his com ept ot Vertical 
m this singular respect, it remains significant 
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communal facilities floor 




cellular-honeycomb structural frame 
cherry-picker service platform 
secondary structure 

tension rod 
primary structure 



office floor 
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Taker 

Plaza Atrium, the 
IBM Plaza is anc 
version of Yeang's 
1 early white-cubic 



towers and untypical of his later, ma 

pis II i'. however Infused with some 
mafic 
efcfinj 

shading ar : ,^p)« 

also has an urbamstic interface and 
incorporates an early glimpse of reang's 

for a vertical urbanism - Ifl tf 
a fragment - in the form of a mid- ■ 

breezeway Boor, and the high-level (haded 
rod ten 

The design was intended to rd 
progressive nature of the company for 
whom it was commissioned, and is 
composed of two forms - the tower 
which includes both car-parking and office 
space, and a two storey restaurant/food 
court, which is linked by a curvilinear 
bridge This complex is contained m a 
ground level plaza, surrounded by paved. 
pedestrian roads related to the grid of the 
adjoining shophouses 

The overall plan form of the tower 
responds to two geometries - that of the 
skewed sun path and the regular site g'"* 
of site context and roads The tower plan Is 
essentially a nine-bay square, orientated 
north-south relative to sunpath, with the 
outboard service cores on the hot east 
and west sides, providing solar shielding 
and aligning with the site geometry 
Two additional features relate to the 
tropical climate at ground level the Hft 
lobby is open and n.itur.illy ventilated. 
revealing the pilotis and signalling the 
external plaza Equally, the top levels oft 
towei .ire celebrated by a crowning ope* 
louvred sun-filter, whose pit lied 
I I| intended to evoke the memory o 

the tradition tl Malay house. 
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i f mcnis ol openness, al the base and .tit ■ rown of 
I ,| facade planting 
T ",he local landscaping and planting are introduced 
innovative vertical escalating system of planter- 
. tre ||| se s which start from a mound at the 
"round 3 floor and rise diagonally up the face of the 
builds At mid-level, these planters traverse 
horizontally across the breeze-way floor - a Hawkers' 
Centre - and escalate again diagonally up the other 
, 1C e of the building to the roof terraces." ■ 
This extensive geometrical feature of diagonally inflected 
indscaplng. which suggests a spiral of natural 
envelopment is further developed in Yeang's more sophr.li- ated 
!, is the Nara Tower and others. 
in this case, the diagonal vertical landscaping is counterbalanced 
\h the overhung floor spandrels, producing deep recesses and 

ng At the upper levels the floors and spandrels are 
•.kfwed and extended outwards in a reversed stepped form, 
Ahich provides additional wedge-shaped projections and 
further shading 

As well ,is having a climatic reference and 
purpose, these shifts In the form of the 
overall design are intended to 
announce a move away from the 
conventional modernist office 
slab-tower, and suggest a 
•reer more responsive 
aHernjtive 

While IBM Plaz, 
intral 
P'°rtct in Yeang's 

llmatli 
' '■ nevertheless 
P«rt of the general 
""town of the type. 

Bng the principles 

■ Hiding, 
"<l elements of 
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owner III'' 

location l.rnian Tun Dr Ismail, Kuala I umpur, 

latitude I 
no* of storeys 24 
date start 1983 
completion date 1985 
areas 

•Total built-up area (excl. carpark) 26,057 sq m 
Total built-up area find carpark) 41,885 sq m 

area 15,828 sq m 
Hawker's centre 52 sq m 
site area 8,096 sq m 
plot ratio 1 4 1 

design features • The building con-.nl', ol a office lower 
linked by J curvilinear bridge lo .1 two-storey restaur ant /food- 
court lower-block The two forms arr |U'taposed in a plaza In 
which the surrounding road '/ed and paved fo 

meet the ad|oinlng shophouses 
Two geometries l/e recognised one of fhe sun lie the sun's 

sad de 

iiirnt.ilrd aligning 
north ind south in relation lo the suns path and geometry 
lh, service ton !Wt! ■■' wi and toilets) are on the hot sides 
of the tower de the cast side and the west side) and 
follows the geometry of the site By thd Configuration Ihr 
layout of the built forms respond to the local hot-humid 
tropical climate in tj planning U 
The top of the tower is pitched to be renin 
traditional vernacular house lorm The local landscaping and 
planting are introduced uniquely Into this call building in an 
innovativevertic.il- • of planter box,- 

rise diagonally up the lace ol the building Then at mid-level. 

n traverse across the floor and escalate dtaj 
again up the other lace ol the building to the root terraces 
The ground-floor entrance lift lobby that leads to the plaza is 
ihe outside and is naturally ventilated the upper 
lloors arc extended in an asymmetrical pattern resulting in 
the wedge-shaped protection in the upper Moors This 
generated an overall lorm which is non-regular and thereby 
deviates from Ihe purist modcrnr.' the tower 

programme • To provide a landmark and headquarter 
building tor the developr" ol lam.in Tun Dr Ismail that 
reflects the contemporary progressive nature of the 
development company and at the same time, to • 

i Maximum plot ratio of 
1 3 to be utilised The ma|or part ot the building is to be 
leased to IBM Corporation 

structural system • Reinforced concrete frame 
construction, piled foundations, slip-torm concrete 
elevate! 'on. basement retaining walls 

external thin • Precast tiled sunshadmg 
• Tinted glaring with halt loBd panel 

vrnng to external wall 
(Weed concrete » 

Interior • Tiled Surface gvpsum plaster i 
'->(;. concrete Rod 

mechanical system . Kh basement carpark i. 
temperr.' r.tem 

- 

detail of planter box with gravity-fed 
watering and nutrients feed system 
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-Mr 
fiA\ Menara Boustead is 
ftflj essentially a transitional 
PA work w ithin Yeang's 
{ ■■ ' > ear| y seri es of bioclimatic 
J"^ skyscrapers, standing 
J1 i l"i l between the initial 

white-cubic towers such as Plaza Atrium 
(1981) and the definitive silver-cylindrical 
Menara Mesiniaga (1989). 

Although the tower, as a basic commission, 
is a corporate headquarters building 
incorporating just office space and car- 
parking, the intention of the design was to 
go beyond the conventions of stacked 
office-floor types The project therefore 
includes several important innovations that 
reoccur in Yeang's future works - principally 
these are the introduction of skycourts, 
solar shielding with service cores, and rain 
and heat-check aluminium skin. 

The plan-form is based on a square, 
with protrusions, and encircled in part by 
an outer layer This formation allows the 
introduction of both skycourts and terraces 
in the outer corners of the plan, and 
characteristically marks the overall form 
of the tower throughout its height These 
external transitional spaces perform several 
environmental functions: the balconies 
incorporate irrigated planting and landscaping 
and the sun-shading they provide allows full- 
height openable glazing, which contribute. 
both natural-light and ventilation to the 
inner office spaces, enhancing user quality 
and comfort conditions. The skycourt 
terraces also provide a flexible zone for 
additional services, such as supplementary 
air-conditioning units. 

The dominant effect of the planted 
terraces, which incise the partial-cyl'" d " t ' 
form, is to striate the whole precise mass 
and festoon its surface with rich, colour* 
planting layers Given its height and th< 
intensified urban location, this con': 
nl"i The skycourt. as a device, U 
that is developed significantly "' 
future designs, but the basl< 

principles of deep fac,i>l. " 
terraces planters and heat-sink d«d<J"« 
.in, i overall solai conflguratto 
grounded in the Boustcul design 
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^k^fctovtwiptanorttntal fBoi tdt. 

JJJteitipondtethttiopWilsun path thU has several 
• ^nitvcantr, expressed in the overall form 

fcU u, ttw rrd»Ne W «"•* l '" ,,M "•- |,lV,m *"**« • l,ul 
•i and east reees providing total 
JJJJJh- • " '' ; ' : ' 1 cores aratoc«ted»1 the 

t«tes natural llghl and ventilation to 

isl u- thr nomul in L>o,i 
■ more ri.u-.vit to use, bul also safei m 

ftjtCtt* ' ; " ,r 

<***«.»> the application --• sun shading to ell wesl and hsI 
(ollng effect of the pltntlnt, the 
«Aoir d**dtns \\xtc"' ol this fesl tracked structure Is noteworthy 

•' in ■< >•»•"• 

KN«n ikxwnm - '•' dlSSlpatM 

sjat. b» teperetion beta 

■ •, ■ 

■ 

tmere-j 
•MeitopNtN 

Im Yeentj's 

HkaeatMpiQiicti 
tela 
In'. 
lead yet 
■tees* 
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owner Boutte td I W 
location lalan Raj I 

latitude ' 1 n 

not of storey* 

date start PKw I (first 16 floors 

buMr\g*ndfrst 8 floors of carpark bu**ng) 1986(IV\ay) 

Phase II I ' 't" ' i> rool ol office IwUdlruj t>.»serr*nt 

Igyaj) .)•, 1996 (October) 

completion date 1986 

areas Ratal Innlt-up UM 29,840 sq m 

Carpark u "i m 

nos of carpark bays WO bays 
site area I 920 sq m 
plot ratio 1 6 97 

d«ilrfHt<»« • Thec*iectre*i»«todeaantr»onVe 
Naldma. to be mort than sme* o» mutopte *ncto*ed concrete 

tW *' HM * «*» bu*i*r>a ire 'corner 
terrace* ,»if^\v< Thete terrace* are located at «■ comer* 
ai the way i«i the bu**n* the*» terrace* or ttwoy* perm* 

• in* i.'tnxhictwn aj pUnon*. *nd UndKap*!; ■ f* 

• i «e»*»r jone hy potential of tuture *3o : • 

> 

• adequate wn-thadtog to alow tor tut-he-i^t (tunc, to 
enhance the quakty or •**« « the nfttc wot* vpace 

• (he potential tor trie tocatvn »»t surc*r«neritary •»• 
CondRtonm* un4t Th,» a currently "Ot potsbto in 

. Ml . orveebw of the buUra i «j» o» d l to Ml* 
t-vynai *u" Clartdey the b uddi a, ■**■ wn a id atowaatoai 
A<n enable* thr heat to be trapped and dupatod betore • 

c jn bej tTaVnyrvS?r>3 fv* tf»f tntiA \t*vctie#f 

• rhe trpKai kW plan best ew«p» N» She «Sea* tor a typcal 
N*h-n»»tyoe TO* Vatun> anr 

« m com ant to-rt* art totaled on the he*-**** o» the 
bunSrna * en the Wett and on We east 

• an tobbts haw natoeal n a»*a*i» and — n toaao n 

• al widow * anr *x*Waot*l 

• aeep ha*.-\-«e» at osmen as itjs— ifi. 

dte • ^,v^>s ,- Nm vv**«v>>a «tt> vvatrd •> We 
U — X U ll arra (d *.oMa lu-cw caBed the Catoi* Tnanajtr 
Area rs "e «ae tor i,—w>n o«ce and 

. - - ' ' ■' - 

"V aacowa *e«: ><v o' the ate « a — we wt «or a e o lh n 
pi . Bo n d aUte towe» O the ea>t ode » an eagat-itoej 
fMdMC •"*» b-**"* 4e<>n4P>s« to :"^ -a -* ,-«-^. 
Sm m a w ii H >M*aoc aie Na*>aa» cdHes ana tow ■■■* »> ■ 

p m »— iw» t • -v- ,>-<■ r^^nnt j S-aaw, v te oawciaai 
^naoeaartm bnna; a »«e rv**c *tod eonp«r« »■»■ imui 
n <*»■>■■ » ■ ftto- -Xowe-r^ ^««w« «n« 

••w«r<» t»« ctont aa-eN a > i » ' a, «n» eMcpBonat ae^n 

«r»»wtot'w»^>»»lrxhnrf,vev«;rj. ww ». 
->» »• ^*mt -w«et I w< «vk»a to to^ajaA *e »qm 

"■■» d Mt 1 1 to .v\\axrv» -' — ■ rr— - i ~t iu.. 



oal ol f "■ »'«« to «*^c» v nT| Hit 

- a« •»*•»• so* >h» a . „ 1 w «m 
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•«« «•« acenanukV. J»*.v« n* e»«P>.> M to* 9waan« • 

*.' v ,«■■.»■■.■ j Mned 

. 
«a»«^ -a. 




080 oS 1 



v«mtatior 



4*$ 




tZZZp 



nmnn own* ****"• 

urn flNMflK) 



MSP 
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(v rt»m wall 
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structural 
heat gain 



full shading to 
internal space 
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4 vertical fins 





shading 
. dependent upon 
orientation 



6 deep recesses combined with balcony 
terraces, planters, heat-sink cladding 



double skin with 
recessed balconies 



\» 



/entilated 1 
h»jt-sink *_ / 
cladding 
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COOllng\_, -.'.j/-,;* 

effect ol 

planting 



JBL 



lull shading 
to glaring 
full height 
sliding glass 
doors 
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b) Unduaplng * plant." 

., iiMlliOfMl 'I' ""''' 
ill vaMutlve washrooms 
.1 InlchMWltM « 



design lealures 



feature 4 

b H i ■ 

„„ «nl front 10 
rmrwmn Mlw 
imolilion tnlo uft'Ci 
tor single tenancy 

feature 5 

High speed lifts to 

minimis* waiting 
lim. (35-31 sett) 




feature 1 

one* 

,, ;.- .. . '.' 

executive washroom 
(plumbing & samtary slecv) 

bj panoramic views 

<; landscaped courtt 

rjj location of additional alrcon 
•.plil unit condenser 



feature 9 

AHUt capable of 

< /j, <r -. Ion to cater for 

Increase in loading eg. 

for future computer 

room or conference room 



feature 6 

View out Irom 
lift lobby 



feature 7 

Column-free clear office 
floor space lor flexible 
partitioning and 
sub-division of space 



feature 8 

Articulated < 

to give panoramic 



flexible single tenancy 
floor layout 




— feature 3 

Entry to toilets be be 
directly from the rented 
floor without going 
through public lobby 
toilets areas. 
Rentable and thus 
Increasing Income. 







flexible double tenancy 
floor layout 



feature 10 
North-south orientation 
of floors lo reduce sola/ 
insolation and energy 

umptton 




flexible multiple tenancy 
«00r layout 
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option 1 






OTTV„ 


= 34.40 W/nf 




OTTVj 


= 35 57 W/m* 




OTTV, 


= 51.01 W/itr 




OTTV,, 


= 7 48 rV/nt- 




ToUIOTTV 


= 30.49 W/mf 

9m 40%) 






option 2 
OTTV,, = 11.96 W/rrr 

OTTVj = 33.36 W/rrr 1 

OTTVj = 41.63 W/nr 

OTTV^ = 47.92 W/rrr" 

Total OTTV = 32.89 W/rrr 
(less 64%) 




option 3 

OTTV,, =41.23 W/nr 

OTTV s = 45.07 W/nr 

OTTVj = 52.71 W. m- 

OTTV w = 65.17 W/nr" 

ToUJ OTTV = 51-57 W/nr 
(less 100%) 

Assumptions 

Shading coeffkdem of glass ■ 0.10 

Absorptivity of opaque avail = 0.50 

U value of wall ■ 1989 
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continuous vertical gardens /pi^ 



Digital Output C«nt«f 
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main retail levels 



•vels 7 / / / public .v^^ 

,RTS / basement parking levels ^ 

traffic circulation level traffic circuit 




main retail block 



service entrance 
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public observation deck 




The BATC Tower 
is a signature 
high-rise office 
development, 
which stands at 
the centre of a 
massive proposal 
for Kuala Lumpur. 



•?i of urban design, the overall project is 
one of the largest assemblies that Yeang has ever 
proposed. The scheme, for 47 acres of landscaped 
park space, is serviced by a central range of public 
plazas, boulevard walkways and public car access 
routes, together with a centralised station for the LRT 
System, which is situated at the junction between the 
retail, commercial and university facilities. 

In addition to the BATC Tower, the development 
includes five 30-storey office towers all designed 
within the principles of the bioclimatic agenda and 
incorporating Yeang's ideas for vertical urbanism 

In overall content, this project for the Business and 
Advanced Technology Centre (BATC) and a Branch of 
UTM (University Teknologi Malaysia) will incorporate 
facilities for a School of Advanced Education 
programmes and an integrated research and 
development complex for some 20 institutes and 
centres. The proposal has resonances with similar 
developments in major universities, such as Cambridge 
(UK), and other locations on a global basis. Together 
with th.s. Yeang has proposed a high-tech office park; 
invention and exposition centres, a multimedia and 
T college, mega-theme mall for retail and 
ntertamment; major outdoor public spaces with 
cultural uses; residential accommodation for students, 
^-graduates and academic researchers, a four-star 
hotel tor visitors, tourists and local residents with 
^ess centres and facilities; and a public park and 
oulevard that runs throughout the development 
Project The central theme is that of a landscaped 
sett ">g and a sheltered traffic-free environment. 
j e cen,ral s P lr, e of the project running north to 
i essentially surrounded by the major higher 
m ' that inc,ude the BATC Tower on the western side 



restaurants 



seminar rooms 



digital output center 

render farm/ main housing 
for rentable super computers 



all digital public amphitheater 
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KeH the BATC signature Tower stands amongst the 
" ^ S bioclimatic skyscraper proposa 5 

UBHed with-n om are two ma '° r P nnci P les: 

<the iodosion of vertically linked, continuous landscaping 
^,-lied to terraced skycourts and second the appl.cat.on 
rfMftfal urbanism. which Yeang describes as 'places-in 
^ sky- - the amenities of a city, vertically distributed 
throughout the tower-form. While this has become a 
mm opposition in Yeang^s work, the BATC 

Tower is one of the richest designs that he has composed 
«i the respect. The design is further strengthened by the 

ai the related plaza and Exposition 
Q ■■•: le which share a similar climatic openness. 

In reviewing the BATC Tower floor plans, over some 
60 or more levels, several features are immediately clear. 
The lower levels are marked by the entrances and 
transportation links, and the higher levels by extensive 
linked tenant areas, interspersed with special functions, 
skycourts and public spaces. Throughout the vertical 
arrangement, linkages in the form of pedestrian ramps are 
included at intervals, augmenting the elevator systems 
and facilitating a flowing spatiality of movement. 

The special functions include restaurants at various 
upward locations, an E-FX Gallery, and a Digital Output 
Center These are supported by sky plazas, outdoor public 
space, internal atna and continuous vertical gardens. The 
whole assembly is capped by a planar wing-form roof, 
which shelters high-level observation decks. 

The skyscraper has four refuge zones distributed 
vertically, which define the sets of tenant floors and public 
uses that are incorporated. At the lower levels gymnasia, 
swimming pool and health center are accompanied by an 
auditonum and family center. Similarly at the higher levels, 
seminar rooms, computer and production suites are mixed 
together with tenant spaces, sky lounges and an all-digital 
public amphitheatre. These groupings serve merely as 
examples of the extensive range of provision and 
occupancy that Yeang has induced within the rising 
vertical framework - a continuously upward flowing 
"fbanistic spatiality 

Characteristically, the hot eastern tower facade is solar 
Protected by a rising range of services and elevators, with 
le longest elevations facing south and north. The canted 
"'-rectilinear plan is sliced open at intervals to allow air- 
°w ventilation to both offices and public spaces. Together 
* the skvr -ourts. fabric engineering and Integrated 
dl "g Management Systems (which control internal 
conditions by monitoring the immediate external 
" rf ound.ngs through environmental sensors located on 
* r oof), the entire building is part of a bioclimatic entity, 
' lch applies to the whole project and site. 
Tow th ° U8h '* rema,ns as a Project to date, the BATC 
'mport and '^ aSSOC ' a,ed "^ter-plan summarise an 
of th C '" Yean *>' s work, seen overall, and many 

"novations contribute to its future development. 
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Level 60 



Level 40 



Level 30 



-Signature Tower 



- Signature Towv 




Office Tower 

Signature Tower 
Apartment Tower 

Office Tower 

Signature Tower 
Apartment Tower 

LRT 
Covered Walkway 



Pedestnan Walkways 



Retail 

Internal Rapid transit System (IRTS) 

UTM Campus 

Hotel 



Public Plaza / Exhibition Space 
Entrance to Towers 
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city club 




multi-storey carpark 



rooftop mini golf 



Yeang's environmental design brief incorporates much of his green 
design theory, and provides a thorough, comprehensive basis for the 
achievement of a complex of sustainable intensive buildings, across 
the whole spectrum of design issues Involved. This ranges from the 
general considerations of transitional spaces through semi-enclosed 
to enclosed spaces, related to the whole project, and the detailed 
analysis of building configuration and its relationship with the ambient 
environment and the resolut.on of this in. for example, the design of 
the office tower. 

A major instance of transitional space underpins the design of the 
Central Plaza w.thm the shopping complex. Th.s space, intended for 
"lull,- seasonal act.vit.es and foodcourt includes major ramps for 
>enpheral pedestr.an c.rculat.on. The key element .s an operable glass 
'oof, a layered transparent cover.ng. which opens or shuts depending 
on climatic cond.t.ons and the seasons of the year For example, the 
f oof ,s fully dosed in hot summer months acting as a shading device 
and open dur.ng other seasons It can also be opened at n.ght for 
"cat flush.ng of the space. 



owner Kite) 
location 
latitude 

nos of storeys . -■■■...; mezann.ne floor 
date start 
completion date - 
areas Gross area 32,044 sq m 
Nett area 24.755 sq m 
site area ' 3.000 sq m u 

J 000 sq m mI complex 

plot ratio 

design features • The client s bnef wan to develop the 
sate to aKXommodJtr 

• i comnseroal complex wrth three levels retail ma* and 
ir> otfcce tower above 

• 4 nsutti storey carpark block. 

• surface car-park and a pub* garden 

'.o respond 1p ' 
will Or bKXkmabcaHy and ecologically responw.* to the ute 

■sable Undmart. loi the aiea 
and serve as »n example ol I ill pi soMKm 

■vrdited -shape landscaped root 
over the tar part, that mounds up to the roof >f the irtail 
podium Air wells are 'and 

The design strategy and totutom adopted are ■ 

• Separation or enclosed spaces and transition.' 

(being non-enclosed or semt-enclosec- . ..ryan 

enclosure depending on the m,. 
The scheme has the following are .is a 
• the central plan. ,-, 

■ 
■ tkycourts * | MM 

I enclosed access passageway to tie boutique 
hotel rooms 

• Skycourb serve as bu " 

Daces Beside-. , 

tfidosed floor areas ba 
e»perien<e and «.rw tru ..mrnt 

rfapbng the sotar pith the tower com|,. 
on a * • •■ der to mdiK r 

longer sides of the tower Service cores are pr, 
n .solar buffers Windows airas are positioned to *ate the 
direction requmng the least :•■■■ 

the pUra and fo.sdcc.urt areas are water features and 
planting arttich Contribute to creating a 'ooler environment 

. ides w* have .. 
flue wall as a i u .Wabii g | -easing 

svHh height These floe warts exhaust a* as w-nfjUbon 
through the facade construction and at the sart.. 
mammo* sotar heat gam 

• OpbmHang of diurnal wind-rose by shaping ol the !owe» 
floor plate and external waHs tor natural venWafion and 
cookng. thus reducmg need tor mectsarwal atrttlataan and 
air-condtoorMsg Service core areas '* Ml Moan, -.tea-rate* 
tcaxets) an* located on the periphery to ircamre natural 
ventilation and natural sunfcgnt 

• Solar shadang n provided by nanstsaoxng devices at 
perforated panels 

• Marrow wall* of floor plates and use of clear aamaton gtaa* 
•s adopted to reduce need for arttfaoal kgremt ' i — i n-ducaaaj 
lighting costs 

• Vegetation on the lacade and ronftop* (over r»v cat-park) 
M \~- * . Bat - rr ' tpaTO in«? paaajH ."^^^Mnvtit*. a**J 
'."it. hW aaxi "^«:T>..-smiae 
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tignafure low*' urban Apace 





_] public circulation/space 
■ office 
I elevators/stairs 



north tower facade 



flue will with sun- 
shading lor ma/imun 
solar protection at 
hot we»t facade 



south west tower facade 



east face is to have 
a double-layered 
flue wall as a 
ventilating space 



solar shading throughout 
the east facade will provide 
sufficient protection against 
morning sun 



north tower facade 



photovoltaic cells are 
located at south facade 
to maximize collection 
of passive solar energy 



south tower facade 
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level 6 
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Crfndnrty. the ofhce tower incorporates a series of skycourts 
bonaf spaces and m accord with Yeang's design principles 
8 buffer xooes between interior and exterior spaces, which also 
.---de shacfcng and locations for planted and landscaped terraces 

The tow-nse retail buildings incorporate a series of vertical 
«K,fK or Uilwwcyv which permit air from the lower spaces to 
p^uust above the roo* level - a system similar to the wind-towers' 
of the Dubai Towers (X oject 

What emerges overall .s that Yeang .s defining very clearly the 
r of space types within a massive construct, identifying those 
,rt«h benefit from passive pnnciples and then using a range of 
tream to reduce energy consumption and provide sustainabillty to 
enclosed serviced spaces 

A prime example of this integrated, concentrated design 
methodology is evidenced in the enclosure options of the office 
tower and its shell, and the adaptation of the building configuration 
to <s local environment, the Al-Hilali site being 29 30° north of 
the equator 

The office tower is related to the solar-path, with the shaped 
plan-form located on a west-east axis in order to reduce solar 
impact on the longer sides of the tower. The key element of the 
plan is the linear grouping of service cores - lifts, stairs and 
service spaces, on the southern side of the form, in order to act as 
a solar-buffer, or shield-wall on the hot face. Each facade is 
considered in detail, in order to reduce solar-heat gain to the 
-ntenors and to provide opportunities for fresh-air ventilation - 
both as an acoustic barrier and to augment the expression of 
Yeang's green skyscraper aesthetic. 

In this connection, both east and west facades incorporate a 
double layered flue-wall as a ventilating space, with a canted 
section whose volume increases with height. This arrangement 
exhausts air as ventilation through the facade construction, and 
at the same time minimises solar heat gain, together with external 
sun-shading devices. Yeang has then explored the detailed 
ventilation facilities these facades offer, including the Coanda 
effect, which produces a stable and draught-free air movement 
wrthm the interior space, together with natural and night ventilation, 
which exploits temperature extremes. In addition, the flue-wall 
protects the building in summer by ventilation and in winter, in 
a closed condition, as insulation. 

In contrast, the north facade of the tower is a full-height 
glazed curtain -wall, and the protective south facade shield 
""corporates photo-voltaic cells to maximise the collection of 

The overall organic form of the tower is shaped to induce 
/entilauon and cooling - a basic of sustainable design 
■thrn, the tower floor-plans are marked by the inclusion of 
rampt w^^ecting the floor levels, in addition to the elevators, 
without a four-floor-high penthouse and roof gardens cap 
** summit of the north facade, with an oversailing helipad. 
" *** derail performance agenda, Yeang has again applied 

'toia of embodied energy assessment, low-energy operation 
jr example by the use of 'thin'-plan floor plates - which reduce 
,(JaJ ''Knbrtg and optimise natural lighting, and the consideration 

**»g of material! 
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As with all ot Viang's proiccts. (he crucial factor ol the ecological 
design of the skyscraper is the ai I ol balance between Inorganic and 
organic COntenl of the form achieved by the incorporation ol rl< h, 
extensive vert" ,l land* aping In this case, the vertical is augmented 
by the horizontal landscaping of the base. 

This is yd another case, where the design, its objectives and 
criteria and their application, are documented In such a way that 
enables the client to understand and participate in the process and 

realisation ol the total project, 

Related to the context of Kuwait, Yeang has made spat Ifli 
the nature and qualities of Ins architecture thai reach towards a 
sustainable Future 
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I The building project is esserrbaly 
; that of an office tower with a linear 
central atrium, and an associated 
*>=^: parking structure for cars 



The tower levels indude a major banking kaN for the Hong Kong 
Bank, associated with main entrance and atrium space Above the 

;;'.-'?'= ».r: ' .-r -1 :=" ~: .'•■.'.-. ■ -.--.■:■■-.'. --..-.-, 

-..: '-v. --:- . - ■:-: :-.--..■'.:-.- - ^. w. \- \ -::•=-.:-•--* 
atrium space. Below the main plaza level entrance at level 2. a tower 
recessed floor at level 1 contains communal facktes. ndudtog erect* 
gymnasium and canteen with a sunken garden terrace Ths : 
also provides for general defveries. a separate cash detvery bay, ard 

--. --. ; -:~ "t " - :• :;.: = -- i" . . _~e ;• - . .-• - .- - : 
.-.- :- ::~ ^=r: -:------ ^ -:*-•-==-.- 

'-"-- -- .-: --• - " - ?.? -•--:.-- : " - ; -.- -j=: :L-::tt.-".--.:-:-: 

escalator systems, is the principal spatial focus of the project The 
-> •/ r-..': «,* . r.= :'-..r "'t ••■ .- ::■•.: .:;-•-= -t: : : 
stepped range of garden terraces that recede beyond, and serve to 
visualy shield the car-parlung structure 

Yeang's site analysis and design responses lead to a very dree and 
-~z-\-^ ;;.--.- "- ; z"-:t:i -." =::t::~r-: -:,;-: -: z,\ — -r 
analysrs. whch positions the preferred entry port and its angle, and 
results in the mam entrance and the atrium itself. Next the traffc and 
--"'.:- -:- -;.--: - ---= -.3 ., . - : ;-; .--.-'. : -•- ' 

:----;-;:--;. ;- ? -; .-:.= ::;- :- =-; ~e ::" -5" :' 
of the pubfcc promenade through the atrium. Bnafy. there a-= 
shakes of sun-path and wind-path, both of which have a major 
impact on the budding design. In overall terms, the sun-shading 
devices screen both east and west surfaces of the double-glazed 
facades, staekkng both morning and afternoon sun and resutong " * 
sophw&cated striated form. The wind-path study s detent**: 
refcjswn of major louvre banks, on the vertical ends of the nahfli* ' 
arid ventiated atnum. capturing and channewig the cross-So* ^ :fSr 
north-west and south winds. The atrium conddJons provide bo* k£* 
and internal views for the surroundmg offices, and sfcycourts a* 
■"traduced on the outer faces of the upper floor levels 

The atrium is announced at the entrance by a major novenng 
canopy, and is partnered at high-level by a planar rooftop P"* * 

Throughout the project and particularly to the pubkeptaa* - 
rising levels of the pubfcc space, vegetation s used to create a »**** 
environment and to soften the transition between the tower and 
associated parfcng - the hanging gardens descending *om «**« 
park roof 

What * evidenced here s the elegant sknpkaey that «uto 
«** <*ect appicabon of Yeang's de*gn pnnapks - aspect* °^* 
&***> skyscraper agenda and the pursut of a tow-energy, boo** 
response *» the most commercial of orcumstanees 
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Inplr-glazed ventilated wall with plane blind* 
(east and west elevation^ 




double-wall option (east and west elevation) 




light shelf and blinds with clear double glazing 
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Brno* C 
full-height glazed wall with light shelf 




full-height glazing with external adjustable 
blinds and perimeter coll units 
(east and west elevation) 
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potential water conservation strategy 
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water conservation strategy 
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In certain key 
respects, the EDlTT 
] Tower is closely 
related to both the 



BATC Tower and particularly 
the Nagoya 2005 Tower, with the 
common themes being in the 
realm of vertical urbanism 
and exposition uses. 

The Urban Redevelop- ■ ,. of 

Singapore Competition for an Exposition 
Tower provided Yeang with a ■ 
opportun.ty to the Nagoya proiect but on 
a smaller scale and on a restricted comer 
site in the Singapore urban downtown of 
maior commercial tower forms. 

While meeting the clients po| 
requirements for an exposition tower, 
including retail, exhibition spaces audrtona 
and related facilities, Yeang used this as ar 
■ nlegrated basis to demonstrab 
his agenda for an ecological architecture 
The pursuit of this ideal. thro..; 
projects, leads to :-■ nent of 

his comprehensive vision of the 'green 
skyscraper' The EDITT Tower is therefore 
significant as an exemplar of the green 
skyscraper' agenda wh.ch has a major 
impact on the design and the method of <5 
assembly, operation and flltuR 
tble framewc 

The nature of femg ; ecological 4esgP 
and its to- -terconnectedness 

is explored m the introductory essay. *™ 
the direct application of those prioaples 

iced in the EDITT Tower more 
completely than ki any previoos pn^ 
-uehapartofVfc* 1 ** 
on and the direct appfccaoon ot •* 
: as Menara Mesm»ag« *o fft 
the earfer b»o<»"^ 

skyscraper SC 



me rMncwi *m 



zzz-r 




Yeang's ImI analysis is concern? j 'Scribes a* 

response to the site's ecology ^ 

o* ecosystems :.-,---■. -sa- . 

■Mm - 'a devastated ecosystem with Utile of taw 
flora and fauna remaining 
rehabilitation of 
planted facades and terraces which ramp upwarc . , 

- e summit o i ' ■ ' ^iral - a 'landv^^i 

ran-; "co m mendations are then g-. •■ 

appropriate planting species, based on a survey of the locality 

The . "he continuous planted facades and terraces 

- tel ---'rral to most of Yeang's BUG fad! :.- - - 
vertical landscaping occupies an area equal to approxir- -; - ( 
usable area - an extraordinarily high proportion Therefore the scale 
of landscaping provision, which is based on species that do not 
~ ""'-' ' '.' ' : - ' "'- :mrty engenderinH dve-; - 
and most importantly ensuring ambient cooling of the facades. 

ed with the continuously shifting organic plan form results in a 
■ that is literally a landscape-form 
Further studies that are applied to the design, and result m special 
elements of the architecture, include water-recycling and : . - 
sewage recycling, solar energy use. building materials recycling and 
reuse, natural ventilation and mixed-mode servicing, and an 
embodied energy and CO analysts. All of these studies form part of 
Yeang's ecological design agenda and are integral to the form-giving 
process, in the mam 

For instance, the summit of the tower takes the form of a n 
rainwater collector - a 'roof catchment pan', and is accompanied 
by facade-scallops to catch rainwater run-off - all part of a recycled 
grey-water system. Similarly batteries of photovoltaic panels contribute 
both to the facade architecture, and crucially to the reduction of 
electricity demand and cooling load In analysing each system, a 
contribution is made to a sustainable architecture which has its rwn 
unique identity 
^^>i addition to the vertical landscaping, two further aspects of the 
design content are noteworthy - these include 'Place Making' and 
'Loose Fit'. J In addition, the overall plan-form is configured witfi a 
solar-shieldmg-wall curvature of elevators, stairs and services H 
hot east face, and the design incorporates 'wind-walls' to ass.s: ::" 
internal comfort conditions and that of the skycourts - developing * e 
principles applied in the UMNO Tower. The plan arrangement is also 
deeply inflected by the extensive use of pedestrian ramps, whicn 
prov.de additional vertical linkage and form part of the expressive 
language of the architecture 

The ramp-systems are also an important element of Yeang's 
vertical urbanism strategy, in what he descnbes as a 'vertical extension 
of the street', these movement spaces are intended to be lined "d* 
street activities such as "... stalls, shops, cafes, performance spaces, 
viewing decks ..." through the first six major floor levels The 
design also incorporates a 'views analysis', to ensure that - 
occupants have the best of the surrounding vistas of the city 
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*,«$*■*«■ >**** *** **° W**" 1 * •»«**-* POfccy and has 

* 1^ -ess** change Of use of the towwt to offices or apartments. 

hjjw^ fcre-span of 100/1 50 years The imphcabons of 

Ip, ead nple. the occupation of "sfcycourts Im offve use. 

-,p partitions and floors, and the use ofl mechanical jointing 

•f ■**«* * eoabte Mure recow ** y * nd "^y**"* 

■^t.hiktt e a em p lffte s s an earty application of the more 
,-^bb Br*e*>es of >teang* ecological design approach, and the 
-aeB* increment of mulb-drsciplinary design teams contributing 

.jUiil"""^ interconnected assessment of an aspects of the 
«t f« archtecture and its formation- At the same time, Yeang is 
fte execution and the standards of the immediate future and 
of a genuine green architecture 
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sustainable materials resourcing 
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This plan shows our survey ol the existing vegetation 
species located within the surrounding .lira* to the »ilr 
(surveyed by our Landscape Arvhitesti 
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I nhwml to Ifw -*.,,. lap* typotoB | Urban tatjn 

involves place making i 

dttign brtoai ttratf Mi la trtt buNtogtapBH parti 

through wide landscaped rampi upwmil from \lirel 

tanl ItempstmRrwdwfthstrMi KtreftlM (iMfi 
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A prototype for a new generation of high buildings in the 
t'opiov this Singapore tower explores Yeang's principles of 
bioclimatic design more extensively than ever before, it 
adds many new ideas and contextual touches. 

isoetated with tall tco friendly | ts, 

»• tor Instance AR February 1»3 

l"'l n,. l.-n.-vv. Ih„„,;h |„., l.uiMmKShava 

'' •whitfon thaj have been constrained by client! with 

un ' 1, ; : ,r ""■«" ttd programmes, The ehanea to try out Idaaa 

on ' ■'■' possibly achievable level has come Prom a 

pr ° ( ' '"' Urban Redevelopment Authority who aiked 

h.m to make pro,.,. (hlbltfon tower, one that could contain 

exh.bn.on s P .„ H oi ail unds, retail usrs. ,„„i auditoria. This is pro,., ted 

to be Wh It be I lllj I prototype ecologic.il builtlm K dcsi R n" ,n whirl, his 
green id.-.i-. . an be pursued with more (rcedom than usual, and with 
greater n«our ovei .1 wider range of ,ssues of ecological concern. 

At thr lunction ot Waterloo and Victoria Streets, the site is not far 
from the tabled duster of slender (and by no means inelegant) towers 

ildically symbolize Singapore's CBD. But when this 26-storey 
structure is built. R w.ll be completely different from them: it will be 
covered with vegetation, eroded to allow for internal terraces and sky 
courts, brimmed with shades, helm-masked with shining solar panels and 
wrapped in ramps. The latter are intended to make Vertical places', gen- 
tly and easy transitions between levels of what Yeang calls the 
"inevitable physical compartmentation of floors inherent in the skyscraper 
typology". The most important ones run up the lowest six or seven floors 
to make what Yeang hopes will be a "vertical extension of the street" 
Wide landscaped ramps conduct you upwards from road level, and are 
lined with street activit.es like stalls, cafes, shops, bars and so on; they 
lead onto the lower levels of the great exhibition building. The aim is to 
recreate the wonderful mix of uses, people and spaces which made 
streets of the richer cities of South-East Asia (Singapore, Hong Kong, an 
to some extent Kuala Lumpur) magically alive in the middle of this centun 
The buildings were modern concrete structures, but the wild mix of 
functions (from department stores to housing, restaurants to workshops) 
was tar more varied, lively and picturesque than anywhere else (sadly, 
modern development has replaced many of these wonderful but shabby 
tenements with uni-functional object buildings). 

Yeang's towers have always been intended to be shaggy, intimately 
related to vegetation, which he uses not only as an amenity bit as a 
means of providing shade and Improving interior microclimate and 
oxygenation In the Singapore project, he proposes to go further. 
He regards the site as ecologically "devastated", and has carried out a 
survey of local species to find which plants will be most suitable for the 
new building, and re-evoking the original eco-system. They are to make 
a continuous garment from street to crown of the building, winding 
through the ramps and vertical places. They will be nourished by rain 
which will be collected on the roof and in a series of "scallops" on lower 
floors Rain will be augmented by grey waste water and the two will be 
filtered and kept in a tank on the roof to feed the Irrigation system and 
lavatory cisterns. 

The plants will be the only climate modifiers Of course, there will be 
air conditioning, but its use will be minimized by built-in shading, fixed 
and movable, and by wind walls placed parallel to the prevailing wind 
to direct breezes to sky courts and internal spaces. Ceiling fans with 
de-misters will be used for cooling before the full air-conditioning system 
comes into play The photovoltaic arrays are intended to reduce demands 
■ .1 •Irrinrdy grid to power refrigeration and lighting, 
ihermal collectors will head most of the domestic hot water 
One of the key concepts behind the building Is loose fit, an idea 
that has been around for three or four decades, but which Is rarely a 
consciou-, determinant of design. Yeang suggests that the tower could be 
converted wholly or in part to office or residential use, and has prepared 
a scheme for • , ,,!,„• building to olfices at 75 per cent 

gross efficient / Parttooni and even floors will be removable, 
d enough to provide tound Insulation where necessary 

'•'■it i>" whole thing should be capable ot being 

bed with minimum waste of energy and materials Hence hi 
■ making all ttrui rural lolnti by met hanli al rathei than fusion 
methods (the) is, in the ■ j ,.• oi ti>< fr.im, bolting u„ i,-..i ,,,ii„. r m ,, n 

th< itructurs wW I.-- demountable and "• usabls ind 
•.0 will element! iii" the floors, which he suggest . will be made ol 
InnovabVt itrui rural Umbei cat etti 

rhen -i" numerous other ingenious ideas "> the concepl i"i 
»>• "I'.'h of handling the building's wastat (such u packaging 
and unusi d food), ■"»! composting i lewage It will be marveloui i> 

the wholr proposal ran >,■■ reah/e-d, r.ul rv.n il only ||„..,. ,|„.„|,., s „| 

nt' d th< shaggy low. 1 ■.!,.„, 1,1 I,. .,,, ,. Kl „„ ( ,|,. 1,,, 

un nl In iii tro| n 
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schematic of black water treatment system 



treatment plant buried In ground 

• sealed - no odour 

• low running cost 
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• solar energy um 
Phofovo:' 
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/,kvVhsqm 
999 -/j m 

-. ,• 89« kWh 
• .mption • 097 kV/h /«j m 
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(0097 / | 907 q irt 

• E^Hfr .-■ 
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1 ' :' :,: :•■ ". • -•-.- 
(roof mo .- ••■•:. 

2 automatic air vent 

3 pump station 

4 e/pamion chamber 

5 control panel 
< dual coil 

hot water cylinder 



• -J i - thermal collector* 

Solar thermal collector! convert solar 

energy into hot water and they may 
be used to supplement the hot water 
pYO V MpTl in the building They should 
be mounted at roof level H 
alone panel system 



• embodied energy and CO. 

Embodied energy studies of the building are useful to 
indicate the building's environmental impacts Subsequently. 
estimate* of CO. emissions ansing from building materials 
production may be made Design's embodied energy 
'prepared by our expert) is 
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brfWIMl wall 

and pa/W 

K'.'.l m'J reilings 






Element 



• F/r.Wll '.'. 

• Steel and concrete 

• Eormwofk 

. steel 

■ Timber ft other material 

• Staircases 4 railings 

• Floor RmriiM 

- 

• MunMDffl claddtng 

■ Solar panels 

• Br.'k-. 

» Other materials 

I '"Mane 

■ Water catchment 
and drainage 

.Ce*ng 

■ Dean 

» Sanitary fittings 



Total 



GJ/*q m CM 



764 

22.648 00 

7.793 00 
5.HO30 
2.8M SO 
12.435 70 

6,078 30 
4.4 39 00 
8,439 80 

i . 190 70 

490 20 



142.841.20 



Energy sources affect CO. emission-, associated wMl 
gy II the maionty of energy sou'" 
I (with some gas and electricity). 80 kg 
CO. per 01 of energy averages The building here is 

■ ■>( ' ' I 9 thousand tonnes CO. 
| ratio to gross floor .irea (GJ/m f.FA; || 
/ lietween 6 and 8, but may be more oapl 
methodology used The design's ratio is at the high end 
(• 14 .' ' | .sing 

solar panels having high embodied-energ, 

i '-rational ener,;, Injc life High 

. 
ft r#f easily rflcydfll W halving their 

Wtth COfl , .'-. OMHttM *" :l 

,• iii 000 GJ 
by Professor Mill tawson (Sydney) 
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The Shanghai 
• Armoury Tov. 
W3?V^ project that follows 
**\ " "^ T rom Hitechnia^ 
distinct in two principal respects. 
i as an icon* 
■ 

"... the design is intended to 
create a modern urban (icon) 
form, for the clients' progressive 
and valiant march into the 
21st century". ' 
■ ■ 
tiding hotel and , 
On an environmental level, as 
a real building, the prefect extends beyond 
Yeang's former work with the incon> 
of a vertical internal atrium and double- 
skin facade - both fufH I natural 
ventilation strategy. 

Up to that date in 1997, the Shanghai 
project is the most potent combination ol 
symbolic imagery and technical lnno\ 
within Yeang's overall portfolio of des 

On a physical level, the desig 
Intensive!) developed to produce .1 
thoroughly responsive btodimatk organism 
and an operationally energy-ehVrent 
building thai above all exploits the 
climatic conditions of Shanghai and 
the occupants to be aware of both se 
change and the outward prospect ol the 
urban landscape through panoramii 

As with Yeans s other related 
such as Hltechnlaga, landscape J sfcj 

gardens occui at vertical intervals p« 

internal external buffer zones and ... 
as 'green lungs', which iei 
microclimate of the building s periphef) 
In addition to these, the majoi I 
of the Inflected cylindrical form include 
the expressive vertical circulate 

the introduction 01 [Ones ol put* 

and the majoi formal element 
weathei shields 



KenYMni Sh«n 
Protect ; . 







Shanghai, People's Republic of China 




beautifully summarised In Veang s i ham teristji and simple 

seen lOgethei speak Of his persistent development of 

MTllttl urbamsm 

. hat is ot p.irticul.u note in this project is the m.innci 

•: m geographical location brings aboul .1 form that, 

!ion, responds to seasonal climatic variation and 
Both the double-skin facade and the important central atrium 

the modification and control of natural 
in and air-insulatlon relative to the studies of summer, 
mid-season and winter conditions. Equally, the incorporation of huge 
wind-breaker shields, which are ad|ustable to seasonable wind 
conditions, and the application of sun-shading devices, 
both bring solutions to functional needs and add 
layers of great expressive force 
to the architecture - literally 
and symbolically 

The rich innovations 
se combined 
elements - especially 
the variable functions of 
the central atrium, sky- 
courts and double-skin 
facade, stand together as 
an important moment in 
the development of 
Yeang s architecture and 
the move towards a full 
ecological resolution 
of its basis. 

In giving the 
Shanghai Armoury 
Tower its proper 
Place m this evolution, 
the maior attributes 
fnat are carried 
forward are those of 
i se «onal-responsive 
•orm. and the potential 
,w "hat form to carry with 
'" « f'turjl-symbollc 
m ««gr Wh,le ,n overall 
Wmical terms, the analysis of 

,ab "<. systems and operational 
mo < 1 «. flexibility and lu.ure 
"J****** increasingly acute, 
** Panted as integral to the 
^Ws concept.on 



owner Northern Pudong Open 

Economy Company 

location Shanghai Pudong Golden Bridge Area, 

Pudong, Shanghai, Peoples Republic of China 

latitude 31 14°N 

nos of storeys 36 storeys 

completion date 1997 (Design) 

areas Built-up area 46,750 sq m 

Site area 9.100 sq m 
plot ratio 1:513 
building plinth 25% 
building height 125 m 

motor vehicle parking 137 carparking spaces 
bicycle parking 578 sq m nett 

design features • The Chiru Armoury Tower is located in 
Ihe Pudong District of Shanghai The design is intended to 
■dern urban icon lor fhe client s progressive and 
valiant march into the 21st century 

• The 36-storey skyscraper is a symbolic interpret.!! 
components found in military armaments The sweeping panels 
ot metallic screens on the exterior facade alludes to the armour 
ol the Chinese warrior The curved solar panel atop the building 
depicts the helmet, while the soaring tower piece is the 

victonous torch' The stair plan suggests the logger of a gun 

• The China Armoury Tower is a low -energy high-quality 
building. The external and internal design features use a 
bioclimatic approach to produce an operationally energy 
efficient building that makes most of the coastal climatic 
conditions of Shanghai and allows tor the occupants to 
experience and be aware of the changing seasons ot Ihe year 

• Landscaped sky terraces placed at strategic points in the 
tower represent buffer Jones between Ihe inside and outside 
In addition the act as oxygen generating green lun^ 
relresh the microclimate of the periphery of Ihe building The 
external weather-screen performs as a multi-functional hltrr 

nst extreme climatic conditions while allowing generous 
ic views of the surrounding urban-space 
The blending of bioclimatic devices into the architecture 
of the Shanghai Armoury Tower will produce a building 
outstandingly unique in design and style and a proud and 
distinguished symbol ot the owners 

engineering design objectives • In order to achieve an 
efficient and low-energy performance building of high 

mental quality, through the creative use ol matenals 
and skills, these building engineering obiectrves have been set. 
1 Maximise human comfort in terms ot 

• good daylight and views 

• good air quality 

• appropriate room acoustics and insulation 

• good thermal control 

• adequate humidily control 

• good security and safety provisions 

• good personal control 

• high degree ot adapi ,: 

I running costs and energy consumpoon by 
ising Ihe use ot tree energies, such as daylight 
sun. wind, precipitation and temperature changes 

• high levels ot thermal insulation 

• reliable and appropnate control systems 

• efficient building systems and plant 
• ates 

• maximum use of low en 

Minimise capital 

• reducing sue ot mechanical services 
■ Eerytcej 

■ 

Minimise mainlc.- 
■ 

, >'cnl 
" 

• good access for maintenance 

Mainline 

• minimising plant 
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i internal Umpemtun ' 

i Latltudi M I4*N (Shanghai) 




mid-season 



winter 





summer sun path (22 June) 
max tun angle - 80" 



i path (21 March/23 Sept) 
max. sun angle - 63' 



winter sun pain (22 Dec) 
un angle 46 



max. sun shading 
(south west facade) ■ 



_ sky-courts 
' (open) -y 




central atrium -' 



central atrium 




mid-season 



winter 




v- iV 



';gftjB3K.U 



— :_-.-, 




•In summer It allows tor natural venllliiinn i< 



windows In the Inner skin 



............ U y .l.l M ,M.IIM, 

louvres In between the skins 



double-skin facade 
-in winter (he louvre 
shutters can be closed so 
that the cavity becomes i« 
Insulating cushion of '« 




extending 



Km antral atr 

MVJftl [Hooif enables crosi 

ol the building & UlWttora the nil. Hal' 



mid-seasons: natural ventilation in winter there is """"{Z'iovir* 
to be enhanced 4 .onlrolled by mechanical .>'■_ WfOT , , 

Intidi iha dot*" > k " 



thermal slack effects t>v 
thermal due (atrium) 
wind suction 



•* ' ' 



closed In.- 
building wit" "" 





fj 



■ 

7 Di-.cr 

■ 

fiangMbie modular design lor p 

8 tA.l-r 

• rjlil,-.. .. 

the eOn i '.p.icf condudvi 

increasing an awareness ol oicupants environment 

• m*xlmwng «■.■ 

• demonstrating the ikflts ol local workmanship 

9 Prated 

• integrating local fauna .ind wildlife 
- 

• scientidr lands 

• collection of rainwati I 

• eflcctive waste management and m . 



energy-saving strategies 

Battle McCarthy (consulling engineers) 



• Towers may be considered as vertical infrastructure from 
which humans may perform on plates in the sky. 

• Shanghai Armoury Tower was conceived as an arr. 
structural grid and power and communication wire ways which 
are enclosed by elemental building enclosure-, sliced by floor plates 

• Fur the ma|onty ot the year the offices are naturally ventilated 
Natural ventilation is enhance*: drawn from 
the building floor plates by wind and solar- induced effects 

• During the winter and extreme summer penods the offices 
are mechanically ventilated with preheated or pre-cooled air 
respectively. The energy demand Is supplemented by renew- 
able energies such as sun. wind and ground water 

• The structure consists of a ngid space frame supporting floors 
and perimeter cladding The cladding consists of lightweight 
panels which moderate energy flow between outside and inside 

• The lloors are serviced from a primary service core which 
run. foi the lull height ot the building, 

energy management 

global warming 

• Increased CO emissions into the atmosphere will result in 
further global warming At the Earth Summit in 1992 in Rio. 
and 1995 in Berlin world governments set out a directive to 
reduce CO' emissions 

• Yet the world energy consumption is expected to nse by 
40% over the next 15 years to satisfy the needs of growing 
population and increased housing standards 

• 90% of the energy will he generated from housing fossil 
luels (gas, oil and coal) This will result not in a reduction of 
CO- emissions but an increase ol 301 . w ,th possible 

hK impact on our ecology as we know it 

• 50% of the world energy is consumed by servicing 
huildtngs The Armoury Tower will demonstrate that high 

omfort conditions may be achieved economically 
without huge dependence upon fossil fuel consumption 

running coit saving and reduced CO 1 emissions 

• The tower is a low -tower which uses renewable energies to 
supplement the use ol fosvl fuel conjumt 

• Typical ' I -vould consume at least 
600 Kwhr'm per year prime energy 'iinhute 

> g/m 1 of CO' emissions per yeal equivaii I 

- 
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nighttime 



da 




mid-season period 



The outside air tempeiatuir suits 
the internal requirement'. |nd the 
bulldtng transforms to optimise 
natural ventilation The skycourts 
arc opened to the atria The thermal 
stack effect works by the thermal 
flue drawing air from the atria across 
the floor plates. A wind scoop at the 
top of the atria forces cool fresh air 
through the building 
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summer period 



«< mgnt the a„ tempo,,,,,,, ,. 

ByvenUItHng the building overnight 

,l " ''""-turelspre-cooledfor il„. 
following day. During the very high 
summer temperatures, mechanically 
cooled air Is supplied, the air l| 
vented through the thermal flue 
or atria 
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energy management 

global warming 

• The energy demand profile throughout Uw year and over 
the day has b'-, 

• With mo,e consistent energy demand Ih-oughout the yea, 
and day. ecomWm ..| ,,.,„,., ,,,.„„ , , 

more economically viable as the sue and the rapacity of the 
plant has been minimised and it will run I I 
longer durations making the payback period 

• The CHP plant will be powered by gas. however, renewable 
energies such as wind power, solar power and h. • .• 
capacity of ground water will also Contribute to rnti 

use of fossil rued 

wlnttr period 

• The 'peak lopping' of the winter energy demand w,ll be 
achieved by the following energy strategy - 

1 minimise heat loss by 

• good insulation 

• minimise surface area 

• protect building envelope from the wind 

2 maximise solar gain by 

• large glaved area to the south 

• maximise exposed area to the sun 

Utilising the thermal mass of the structure as 24-hour heat 
store and to dampen sudden temperature changes 

summer period 

• The peak lopping' of the summer energy demand may be 
achieved by 

1 minimising solar gam with adequate shading devices 

2 minimising heat gain or cooling loss by 

• good insulation 

• protection from winds 

• minimising surface area 

3 utilising the thermal mass ol the structure as a 24- hour 
thermal regulation - storing the coolness at night for the 
following day and dampening climatic changes 

mid-season period 

• During mid-season, there is no need for either heating or 
cooling and the building may be naturally ventilated 

• As building comes out of winter, the heating is switched off 
and the building will open up to a warmer climate, however, 
as the climate warms further, the internal temperature rises 
and cooling will be required as summer begins However, 
higher temperatures are more acceptable if there is good 
ventilation 

• Thus, if the switching on of the cooling system for the 
building is to be delayed the building should enhance natural 
cross ventilation as much as possible - wind and solar power 
may be used to dnve the ventilation of the tower by solar 
stack effect or wind suction or wind pressure 

• The ventilation of the tower is dnven by both wind and sun 
dunng mid-season penod The temperature rise during the 
day is minimised by night time ventilation - the cool night 
time is used to pre-cool the structure for the following day 
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office configurations 




single tenant 
arrangement 
net leasable area = 82% typ. f|, 




double tenant 

arrangement 

net leasable area = 78% typ Hi 




triple tenant 
arrangement 
net leasable area = 75°° W "' 




multiple tenant 

arrangement „, 

net leu : 
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Shah Aiam. Malaysi; 




Within Ken Yeang's 
progressive develop- 
ment of projects for 
headquarters' facilities, 

offices and associated executive and training spaces, certain generic 
forms occur. The most obvious examples must include the enduring 
nature of Menara Mesiniaga. and transmuted - the design for the 
Shanghai Armoury Tower with its central atrium. Both of these are 
responsive cylindrical compositions which are capable of develop- 
ment into a series of related types, depending on the emphasis. 

The Gamuda Headquarters is a subtle development of this lineage. 
Within the encirclement of a powerful ellipse, arises the creation of an 
enormous external public space - a garden atrium. While the built 
version is some 10 storeys in height, the same essential ideas and 
organisation could apply to a skyscraper of 100 storeys, or more. 

That is to say that the essential pnnciples of a peripheral ring of 
occupied space, a naturally ventilated centre, and a light central roof 
structure are all elements of an archetype - a summary of a generic 
type within Yeang's emergent architectural enquiry. 

Taken as it stands, the composition of the Gamuda Headquarters 
is essentially simple, geometrically pure and bioclimatic in its response. 
The main principles of orientation, shielding and the resultant plan 
composition are all inherited from the earlier models, but what is 
dramatically different here is the focused development of the inner 
atrium - on a grand scale - and the study of wind-flow pattern on 
both the elliptical atrium and the peripheral surround of 
accommodation, which includes landscaped skycourts. elevated 
garden terraces and roof gardens. 

In designing the building to take advantage of prevailing winds, 
both the elliptical atrium and the elevated skycourts benefit from an 
environment where supportive air-flow sustains the occupants in a 
pleasant and beneficial manner. The heavy and appropriate emphasis 
on landscape as a major element of the project is further enhanced 
by the raising of the lower office floors some 12 metres above the 
ground plane. This sectional arrangement allows the central garden 
oasis of the elliptical atrium to flow into and unite with the water 
and tropical garden system which is prevalent throughout the 
business park setting. 

The plan is an exemplar of major principles applied in a direct 
and simple parti: the major shielding service cores are situated at the 
hot east and west ends, whose external wall surface is minimised by 
the elliptical geometry. The long north and south faces are cut open 
by a slanting sliced bisection, which both opens the atrium, creating 
airflow and is crossed by breezeway bridges on both facades. 



owner Gamuda Bertiad 

location ■ U Kemuri ng Business Park. 

Shah Alam. Malaysia 

latitude 

nos of storeys 10 storeys 

date start '996 

completion date 

areas Total gross area 31.800 sq m 

Site area 12.145 sq m 
plot ratio *:2.6 

design feature! 

■xui of the new HQ butdmg is the msua** exdtJng 
%*pocal atrium created by the two curved wings at the 

off<ce tower 

The office floors are raised 12 metres above the ground 
plane to a«ow this public atrium space to Wend <oto the 

-■■■_-- .- i :.'.; -_.■ :--■■:■ : : ":: :: _:•:-" ■"- " 
which continues through the business park This central space 
■s visible from ail floors 

• A sculptural roof structure screens the atnum from the ram 
while allowing natural light «i to promot e the growth of a 
;;-:«- :;; I •■• Hi '" 

• The design of the buAJing also takes advantage 
prevailing winds to natural)- venblate the atrium space and 
the budding's skycourts to create an environment that * 
both pleasant and soothing. 

• Sensitive attention is paid to the landscaping not only at 
ground level but in the building itself through the generous 
provision of lush green skycourts. elevated garden terraces 
and roof gardens. 

• Sunscreens and solar filters are strategically incorporated 
mto the design of the building to mrnimoe the hea 

from the sun thereby reducing energy costs The bu**ng s 
designed as a passive low-energy building m response to 
the United Nations' agenda for sustainable buildings 
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The whole ol tho enclosed accommoda- 
tion is served by a continuous inner ring of 
single-loaded circulation, which encircles 
and views the elliptical atrium. Equally, the 
office space can view inwards across the 
circulation, or outwards from the periphery 
of the essentially 'thin' plan-form This 
arrangement also maximises the provision 
of extensive natural-light and affords a first- 
class working environment for all occupants. 

Detail studies of the sunscreen louvre 
banks and solar filters determine the 
appropriate level of solar protection and 
modify the daylight, while minimising heat 
gain and reducing energy costs. 

The final major element is the over- 
sailing 'free' sculptural roof structure of the 
elliptical atrium, which is designed as a 
transparent umbrella rain-screen, allowing 
daylight to penetrate to the garden oasis 
beneath its sheltering presence. At the 
same time, the cantilevered outriggers of 
the roof-umbrella are intended to shield 
extensive roof-gardens. 

What is clearly evidenced in this project 
is the well-rehearsed repertoire of Yeang's 
passive low-energy building agenda; all the 
elements are present, from the naturally 
ventilated lift-core lobbies to the skycourt 
gardens and partially open circulation. To 
this basic framework he has added the 'big 
idea' of the sheltered atrium and the elliptical 
geometry. The whole is gathered together 
into a sustainable building in response to 
the United Nations' agenda and towards a 
responsible 21st century architecture. For 
instance, in this case (as with all others that 
follow) Yeang has incorporated an 
Embodied Energy Study of the major building 
fabric - an aspect of his proposition that 
future design quality will be based upon 
knowledge - a substantiation of facts and 
of performance, quite as much as a spatial 
and aesthetic construct 

The Camuda building, in its summary 
form is at once both simplistic and 
profound. Consistent rehearsal of principles 
and constant manipulation of form have 
enabled Yeang to reinvent the bioclimatic 
skyscraper in a number of notable types - 
the Camuda-type, in itself, serves to inform 
a series of following developments, and in 
this sense, together with Menara Mesiniaga, 
is a benchmark project. 
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optionl 

north = 338 

east 
south = 34 9 
west = 43 4 
total OTTV = 38.8 W/m' 
(less 90%) 




option 2 

north = 342 

east = 48.6 

south = 350 

west = 47 6 

total OTTV = 41.4 VWnv 

(less 96%) 




option 3 



north = 35 3 

east = 50 2 

south = 36 

west = 50 3 

total OTTV = 42.9 W/m' 

(100%l 



138 139 

; 







• - 



- 



i i 

■ 

■Mi I I 

4 C • 

niimI Mm i g ' il 



*V» 



|r ■ C t < I 'l ^ 






■\*! 









€" ' 



• • 






. ' • 



r 



'SI 



l^ 






V ■ 

•rind 4 






I 






l»»ll 



o 



- ' ^v 




■ • • ^ 









nuxl »...*— .. 



^ 
^ 



\— 



*<H«| 







\ 







& l i 




■ 




sky bridge edge detail 
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embodied •n«rgy study 
Our** Laronon A I if* ■ 



I angdon f, I y> 

art internationally rnpcdvd for thnr wort on It* embodied rr . 
ramtnxtwn material, jn the cnnvequr ItUal 

fasen Ihry *tr fiMtWu ■ | r lull life 

cycle They often contribute to the design |< 

embodied energy and cmnvoo wmMnj it" opmBonal awgy 

performance of a design 

The- group uw the technique ol sensitivity II on critical date 

and hence ensure thai accurate and specific data is used lor Critical parameters 
wtwhl date ol lower quality or less certain origin can be used lor non 
parameters This allow, accural? mA ■ 'I at minimum • 

tint To UoM • hey have devised a range of loolt 

IA daUba>e ol internationally published embodied (A 
containing ovef 5,000 item-. 
Detailed proeest analysis spreadsheet-, lor the seven key material'. th,)t 
comprise about 70\ ol the embodied energy ol buttlftgf, eg for: 
aggregates ) heme conCTftt 
cement 

brick and clay products 
wood 
MmI 

plaster and plasterboard 
glass 

I An elemental eibmator of embodied energy 4 CO/ for use at inception and 
the ea/ty design stage The estimator provides both initial and life cycle result-. 
Estimating tools lor assessing the transport components of embodied 
energy lor the 4. largest mass and most transport sensitive material-. 
[•} aggregate* ) hence concrete 
•I cement 

|« brick and day products 
IJwood 
These materials contain over 99% of the mass of most buildings 
approach 

The approach used to assess the life cycle embodied energy mirrors that used for 
estimating the corf ,,s the building-. E-.timates can be built up at different levels 
of deUil appropriate for the different stages of design 

• embodied energy/CO. benchmarks to help 
°* ' gfl target in the brief 

• an initial estimate to assist the deign team 
at inception and sketch design stages 

• refinement of the estimate for the design 
as rt evolves throughout the design pi 

benchmarks of likely performance for Gamuda 

Hence for Gamuda. which ,-, a large prestigious air conditioned medium/high rise 

bu4d.ng specified to h.gh standards, he would expect the follow.ng performance 




Table 1 - typ,cal benchmarks ol performance 



k«Jal pwnar, embodied energy 



range 

• low high 



- '... BtteaM to 
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:■■ mtr, mt,A*<i energy : oj/m' 



j kjCOwW : «jr, : 100 o 
\ OrA 
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: kgCO./rrr' j 600 | 1300 
I '.FA 



| KWhrt/m'/yr : 100 200 



tonjwenng embodied energy/' ©j 
Elemental results summary 

•'•'■ , ""„ a more detailed ■,,,,,, ,,.,„, 

:rr 
r 

««M .V<U 

«•*•« .... /low mass compared 



lessons learnt 

Gamuda is an inherently high quality, h.gh cost, h.gh specification off.ee development a- < 
result, .ts embodied energy/CO; .s likely to be h.gher than that for a more mode,, "speoValioe 
It is also a fairly high-tech build.ng which is eng.neered for structural efficiency This allow, 4 
to be a moderate mass bu.lding wh.ch .s beneficial for embodied energy/CO Modest phvmf 
mass (good for embodied energy/CO,) can be achieved without compromising thermal mas, 
This is because accessible thermal mass used for stabilising diurnal temperature fluctuate nqw 
only about 75 mm th.ckness of concrete which „ small compared to the thickness req u „ed for 
1 j 'al purposes 

the dream 

The ultimate low embodied energy/CO. build.ng might be constructed from a low (engineered; 
mass of mainly locally sourced natural and renewable materials (eg wood) The design would 
moderate the local climate without (he need for external energy sources to always provide 
comfort, health and productivity for the users of the bu.lding. The materials used would need I 
minimum of processing to make them suitable for construction and would not requ.re tone or 
noxious materials and by product wastes from production 

The constructed buildings would have a very long, flexible and adaptable life At the end of 
their lifer, the materials would be reusable or recyclable locally with minimal processing energy 
Alternatively, they may be useful as fuels for heating and electricity regeneration without the 
release of toxic flue gases at the very least, demohbon material should be inert and non-tone 
lor simple disposal. 

Clearly practical buildings must be a comprom.se between these asp.rat.ons and a» of t»* 
other functional, aesthetic, and physical requirements of the building and our state of know** 
in being able to construct and operate them 



Table 2 - elemental study of Improved design 
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•■ heMenaraTA, 

, en as a related 

development for a 

residential and le 
assembly associated with the Men 
office tower which stands on an ad 
linked site, within the Golden Tnar, 
Kuala Lumpur City, and in the imrr 
vicmity of the Petronas To/. 

Within Yeang's range of tower f 
and in a basic generic sense, Menai 
and the MBF Tower in Penang thai 
fundamental typology that sets these 
projects apart Both ar: 
developments with the mam 
elevators and staircases within the centre 
of plan, leaving the encircling per - 
free to accommodate the residences 
Both towers share the p natural 

ventilation throughout the centra 
supporting the occupied areas 

Menara TA2 remains a project but 
its clear characteristics establish a definitive 
bioclimatic typeform .vithm an urban 
setting The plan is composed of two 
interconnected, spatially separated, reverse*) 
L-form towers The towers compm 
//ing with 6 metre ceiling height, and* 
standard wing with 3 1 metre 
The condominium unit! 
wings are a mixture of one and two bed- 

units, and each one has unot 
outward views across KuaJa Lumpur aty 
The space between the two towe« r* 
central atrium 
N and stair cores nse around ***** 
form of circulation that connects to enc**" 
on bridges, giving level b ***V # 
a to the sets of resident^ °****Z 
-he openness of this cen ^^\g. 
the vertical sepa/atton of the t^ 
,-ners enables a fret atr-fo" 

-ducing natural ven *^^ rf 
this also assists the condon»" ,urts * p 
no urwt requires mechanical yent- **°"\ g, 



m the pl a cemen! oi am*"* 



f tC 00 



r^rtocaJly strategy locations w ^\^ ltfi . 

thebmlc " rfe *°^** 

a sense of conwr .± 

,t\. and generates a **"* 

vertical urban. sm 
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Kuala i iiiiipin. M C\ 
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ommon facilities in masium. 

ool i main dub hous< 

rw.thdh.gh 

muWp 

■ 
tfwsefi the 

rising atrium, develops 

How. and equally these 
*parat.on gaps and the translucent 

oof provide natural light 
throughout the internal void. 

The sense of amenity is enhanced 
Oy the exploitation of elevation and 

• it - both the health spa. 
swimming pool and mam club house 
lounge, restaurant and sky -terrace 
hive potentially spectacular views 
over the surrounding city Equally the 
diagonal corner units, and end units 
of both towers have especially strong 

• ons and command of the 
outward vistas over the city and 
beyond to the landscape. 

it is possible to imagine, that 
particularly during the calmer 
moments of the tropical evening, 
ncony terraces open to the 
>ng spaces and with all the 
' ii facilities m full-swing, the 
potential of the hedonistic lifestyle 
Possible in a city such as Kuala 

-'. could be realised in this 
building 

I -;-l< form and relaxed 
"'angement this proposition is much 
m a condo' - it is a 
"ga-typeof 

the op; 

'he climate 
,tt K r rveiy 

■ rrt m 






owner PA Pi HM 

location The Golden Trungle, 

Lumpur, Malaysia 
latitude i 2 N 

nos of storeys -'2 storeys (plus 2 basements) 

areas Total gross area 39.331 sq m 
Total nett area 30.746 sq m 
Total built up area 55.495 sq m 

plot ratio 1 6 5 

design intentions and features 

This mixed condominium / service apartmenl 

peel of high-end iesidenli.il lileslyle 
system Located vnfthta the Golden Triangle' and Rn 

corporate market 
Included within ihe building feature-, were fibre opt« 
connection to every room, the digital business cent- 
outdoor gym, railed multi-tunction sport park. m. 
'sky-club', courtyard terraces and ■ ■: 

split between single and mezzanine apartments with double- 
height living room and lull-height solar- protected 
• The lorm ol the building was derived to allow maximum 
views across and surrounding |ungle terrain while m 
a naturally vented control atnum space and core The plan was 
split in two to allow cross as well as -.lack ventilation 
As a result, every room, toilet and kitchen in each apartment 
are naturally ventilated Inside the altium is column tree 
planted corridors linking each unit to ihe lift lobby 




1481149 



front elevation (revised) 



north west 



level 27 - penthouse duple» 
2- and 3-bedroom units 



ouvrtd 



level 25 - observation 
platform 



level 16-19 - 2-bedroom 
units « 750 sq ft 



level 16-19 -landscaped 
sky court 



level 1-15 - 1 -bedroom 
units @ 550 sq ft 



naturally 
ventilated stairj 



level 7-26 - specu , 
3-bedroom unit 



level 7-26 - special 2- 
bedroom comer unit 



level 3-6 - elevated 
car-parking 



swimming pool and 

Jacuzzi above car-parking 

(option based on RM400 

per sq ft selling price) 
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level 2 - sports ctnt'f 
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The Maybank 
project defines a 
point in Yeang's 
work overall, where 
the vertical scale 
of the skyscraper 
begins to be really 
significant. 

In this case the vertical scale is enhanced by 
the insertion of tropical terraces, a version 
of the skycourt principle, which divides the 
building into four vertical office zones, with 
banking hall at the base and tropical roof 
garden at the summit. 

Situated within the Singapore down- 
town of major tower-forms with a riverside 
plaza that terminates the Boat Quay water- 
side walk, the Maybank tower rises as a 
slender 'blade' of articulated floors, 
sheathed on the hot west face with a 
massive vertical plane of service cores, 
elevators and staircases. The east face is 
sheathed in a sophisticated double skin, 
which varies its physical condition according 
to time and user need This facade is 
composed of three elements: an outer solar- 
filter layer, an operable glazed facade, and 
supporting structure and spaces This facade 
assembly allows users to control their 
internal environment both with regard to 
air-flow and natural light. The variable 
nature of the transparent inner skin acts .i> 
a glass filter, changing its translucency 
relative to time of day and the need 'or 
solar control and ventilation Thus the 
facade engineering takes over a maior 
expressive role, in the life of the building 
and its occupancy. During the day the in' 
floor plates suggest a series of lnn« 9** 
delicately visible beneath the porous out* 
skin, while at night the radiant inner 
volumes expose the variety of inner S| 
and its levels of occupancy This COU"«* 
sensation of opacity and porosity, 
transforms the tower Into W 
shaft of light, which stands in *afp 
contrast to the other surrounds 
monolithic towei forms v '< ,n IB l0 " 



■ J ni'-japore 




l .1 fewer w<M be h.ghly visible both from 

!' chrt* truly a landmark pro,ect 

EiUntsofVeang^vcrt.ca.urbamsmarcn 

„,dence these include bistro and cafe 
£*s. the extensive tropical terraces 

* panorama vistas and the use of 
„«,*«*> selected vertical zones 

„ additional space integrators. The 
Reassembly has the intensity of 

movement and occupation that 
ensures a visibly permeable, living 
org an,sm In itself, the design is a 
complete transformation of the 
skyscraper, and clearly 
exemplifies Yeang's bioclimatic 
architecture 
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owner 

location 2 Battery !**• 

latitude 

nos of storeys 54 (tOTCyi 'plus 4 batftffl 

site area 

areas total fJTOM MM 15.678 sq m 

Total ne' 

Tota MM 17 507 sq m 

plot ratio 113 3 

, design feature* • The vte .s located within th. 

I north ri the Singapore 
Ac Boa! Quay pedestrian walkway, to the south 

* FuBertoo Square and Raffles MRT Station The bu**ng 

■ , and w*J have a may* 
impact on Singapore's skyline 

The features of the devr 

• The east and west facades are constructed in t 
elements the outer solar-filter layer, the operable 
glazed facade the supporting structure and spaces 

juration enables the buddings' users to control 
their internal environment at a personal and local level. 
. During the day the facade and various floor plate engend 
a sense of spatial texture beneath the porous outer-ston The 
inner skin rt a transparent glass filer changing its tranrticeney 
according tothetimeofthedayandthe mowiduaf need for 
solar control and natural verrWation 

• At night the facade appears as a thin gossamer sfan over 
a series of colonised spaces The floor pUtes and the* 
respective volumes radiate from behind the facade exposing 
the variety of spaces from withm the burkkng The tower is no 
longer a impermeable vertical stacking of bored concrete trays 
but allows sooal interaction, increased user actnnty and 
enhanced productivity. 

. The service core to the west srie acts as solar buffer to 
the hot west sun The curved east facade rs <v»y glazed 
allowing natural daylight onto the office floor plates and 
gives unobstructed views across the Singapore lover and 
the Marina Bay 

• The burtd.ng gradually changes its opacity and porosity not 
only dunng the day and the night but also according to ones 
approach and passage through the bUttng. On Fulerton 
Square the tower opens on the long axis exposing physical 
access to the Boat Ouay and visual gimpses through the 
towers voids to the sky beyond 

• A small north facmg plaza connects the rarer front with 
the building base and the entrance lobby Thrs provides a 

Ron to the Boat Quay w»ters«Je wait and is the 
threshold between the rtver and the buadmg The plaza is a 
covered outside area servicing the Maybank's Banking Hal 
and own offices with an upmarket kjnch-bme burro 
The pubhc plaza opens up and expands the physical and 
visual links between Marina Bay and the Boat Quay 

• The tower is designed to have seven vertical zones separated 
■nto open pubte and office spaces The raised entrance plaza 
connects al three open puMc spaces - the banking zone is 
reached with a series of ramps; the rmd-hoght in terc h ange 
level and cafe is accessible from the exprest kft whKh conenues 
to the Tropical Roof Garden. In be t ween the Banking and 
Tropical Roof Garden are four zones of oflke space 

• Each zone is connected to the mam Wt core. Within each 
fc iift zone are addrbonal space integrators Inking the ftoors 
"with ramps. These enable m ovemen t within a zone to be very 

-:::-:.:.•■:-':-■'-■-:. -.-■:-.-; ~-t 
various zones are inter-krked to the* u nmwlatp ne i gh bo ur s 
via smaller shuttle Wis Spaces between the •ertcal zones are 
equivalent to tropical terraces Each terrace nas a | 
view across the water and skyscape of Singapore. 
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The project, essentially a 
high quality office tower, 
is both related in its form 
and response to two 
i — i major sets of criteria, 

as well as to the general agenda of the Yeang green skyscraper 
typology The first response is to the important urban location of 
Kuala Lumpur's most prestigious city centre development, including 
the Petronas Twin Towers The building form addresses collectively 
KLCC. KLCC Park and the Mandarin Oriental Hotel, and offers 
extensive vistas. Much of the site area at ground level has been 
formed into a major garden and includes both a grand entrance 
plaza and a pedestrian plaza with cafe and entertainment area. 
The intention is to extend the adjacent park concept and to give 
priority to occupants and visitors to the building. 

The second response is both functional/programmatic and at 
the same time formally symbolic, resulting in a vertical tripartite 
composition, of plinth column and capital The plinth of four major 
floors includes a commercial banking hall and cafe facilities, grand 
entrance lobby and atrium, and together with a fifth level skycourt, 
function rooms, restaurant and club provides five levels inter- 
connected by a rising grand ramp The column of open plan office 
space then forms the major element of the vertical mass. This 
assembly is concluded by a capital of four floors, which provides the 
headquarters for the client, with a rooftop garden that cascades 
through three floors, together with two eastern pavilions with 
panoramic vistas. 

The bank logo appropriately signals its presence, mounted out- 
board of this crowning cluster of accommodation, with executive 
penthouse and pool 

The formal and symbolic idea is framed in Yeang's description: 
"... the three tiered building allows the tailoring of 
technology and environmental aspects for each zone 
while projecting the Feng Shui philosophical image 
of a healthy man with his feet firmly on the ground, 
full well-fed body and wise head held high. Standing 
with its strong back to the sun, which carries the 
solar ribs up and over the roof top garden to create 

a shaded 'hat' ..." 

What Yeang is referring to here is both the ecological form of 
"dure and the implications of the distinctive imagery the 
building is intended to create as an innovative, inhabited landmark 
within the oly. 
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owner -1 Bfcd 

location JaUn PVtang. ad^ ''Oim 

xmto Lumpur. Malaysia 
UtHud- 
no* of store/-. 

date start June 2000 feJesgn, 

completion date 

areas (tower 1) ••.•- r.:\ ------ 12A3& 

garden bakon *s 3.300 

carparv rg f 330 sq f> 
site area 1,817 :q m 

plot ratio 

design future* • 

• j* on* - , -*V* *witc wef 

• • . '- • ■■-."■ -4 oatufv of 4» 

ry 0u*rVlg «s mttn O u a to 
.pper tenand 
- i'. :wst\n* "vice 
■'tons. 
■Je up of tour floor, -jOMdtng commfvoal 

. ' • .:'-:.--.-:- -. - 

• 

•o eastern pntem paowdMgdcaBHflt Mews al "Ound 

U behind the tower are - 

-rs pin* to enhance rather than l i mn the vtr 
has atowed the treason of < green Starr vw> erte«we 
landscaping banking up and over (he veScutar aeon* 
pedestrians filing the KLCC Plata and «j iwchbounng park 
en priority ooer cay's ever present cars tntenng Be 
mam lobby or pedestrian ptaza throngf- die planting and 
greenery without crossing driveway) a d mgnt d to 
extending the park concept and wtJcormrar occupants and 
. ".-.••■' - . . 

• The p -nth cokjrrn and capital are &mian> separ aaed by 
orga r < - «eep-g wdh the fVl^^^^^^^^^^t 
lower double and upper tripe height stycourt » miifn limn 
w*h terraces at e-.ery km "or the buadng 

.act on the city 
...-Je proving put*c se-n -pud* and private spaces 
.sers 

• Sha*ng has been caretuty i-a. vied to maxmoe the serv« 
core's thermal 3!-f>-g effect by pojong r*e bu**ngs bade 
bonet' . ■ - .'-•- -sppj-gtfiesur-pash «nth a 
flowing nb cage of louvres The am has been to reduce 
soiai game, wh-ie scoop - g n 1 ght and natural veratWton 

Cry before investigating active system 
.ontal shades ire broken adjacent to each stair co>e 
by two verucad wing wats pioiertng from the 'acade and 
cutting back tito the terrace ako<es >«*ed to the service 
core corridor and lit kjboes These are used to muraii. 
rutw- 
increasr •: -o-wer structures 

• The structure formed by Ihe vervtce core and fern'orced 
concrete columns gives expansive dear span floors for 
instant flexibility and long !erm adaplabwty Raised floors 
and deep ceiling plenums combined w*h generous mers are 
designed to avoid the problems of obsolescence with the 
rapid advancement n IT reqvremenfs 



-.---- 



162 163 



waterfront 



house 






I 



•v«|| , __ 






'«l«n A 



"<Wn, 



solar 
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executive penthouse 
apartment with pool 
and garden oasis 



solar shading 
upper skycourt 



service backbone 
and IT core 



balconies allow for 
expansion and induce 
wind turbulence to 
aid ventilation 



private garden balconies 
create natural shade and 
reduce the heat 



views towards 

Jalan Pinang, 

Ascot Service 

Apartments and 

Entertainment Centre 



private garden terraces 
provide oxygenation 
and sweeping views to 
KLCC Park 



lower skycourt function 
rooms, restaurant and 
dub facilities 



vision wall addressing 
KLCC and Mandarin 
Oriental hotel ' 

/ 



grand entrance 
plaza 



/ 



/ 



vehicular entrance to 

!ower grand entrance 

*nd VIP drop-off 



/ 



Pedestrian p| to 

*«d bank entrance 




grand entrance oriented ice** 1 * 
to recommendation* from 
feng shul master 







The skycourts and terraces form a major expressive element in the 
vertical composition and its landscape: 

"... the plinth, column and capital are... separated by 
organic areas ... in keeping with the garden tower 
principles a lower double and upper triple height 
skycourt in combination with terraces at every level 
provide 'lungs' for the building and its surroundings. 
These reduce its impact on the city centre while 
providing public, semi-public and private spaces for 
the users." ' 

The balconies also allow for expansion of floor-plate area and 
induce wind turbulence to aid ventilation At the same time, garden 
balconies and terraces create natural shade and oxygenation, and assist 
heat reduction, while providing vistas to the city and adjacent park 
The shading of the whole building form has several important 
elements which influence both the plan-form and the external 
envelope. This includes maximising 

"... the service core's thermal damping effect by 
placing the building's backbone to the mid-day sun, 
while wrapping the sun path with a flowing ribcage 
of louvres (applied to the tower). The aim has been 
to reduce solar gains, while scooping in light and 
natural ventilation passively before investigating 
active systems." ' 

The project also includes two projecting vertical wing walls, which 
break the horizontal shades adjacent to each stair core, and cut back 
into terrace alcoves linked to the service core corridor and lift lobbies 
The wing-walls maximise natural air flow induced by the tower's 
height and increased wind impact. These elemental devices of 
building configuration, vertical landscaping, shading and ventilation 
are all aspects of Yeang's sustainable, green architecture and are 
joined here by many other design features which are graphically 
catalogued, in vertical series, as part of the project documentation that 
communicates clearly to the client, the benefits of Yeang's overall 
methodology. 

Important amongst these features are the structure 
"... formed by the service core and reinforced concrete 
columns [which] gives expansive clear span floors for 
instant flexibility and long term adaptability ... raised 
floors and deep ceiling plenums combined with 
generous risers are designed to avoid the problems 
of obsolescence with the rapid advancement in IT 

requirements." 4 

In another sense, this design is carefully considered in its overall 
address of context At the lower levels, the form incorporates a double 
sided vision wall which acknowledges both KLCC and the Mandarin 
Oriental Hotel, and in so doing arises as a major curvilinear determinant 
of the tower and .ts base Balancing this element, the ■non-aggressive' 
curved facade of the tower is intended to prevent poor Feng Shui 
address to surrounding buildings. Similarly, the grand entrance plaza is 
oriented according to recommendations from a Fung Shui Master 







t _<6ng atom* tfce tarforing of Mehnotofjr 
and passive environmental aspects for each tone «rh*e 
projecting tf* **>& Shu p htta o phcat tmage o* * heaMny 
person on! . on the ground. *u*-w«* feed 

body and wise head held high Standing with its strong back 
• whjch carries the solar nbs up and over the roof 
tap garden to c-eate a shaded hat" The bu**ng smtarlv 
projects the architects philosophical fXentxm to develop 
the heaWi of 'ts occupants and visitors whfe offering a 
modem urban elem en t which recognises its responaMty 
to its surroundings. 
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In one sense, the UMNO Tower belongs 
to the family of 'thin' plan types 
exemplified by Central Plaza and 

Menara TA1, both in Kuala Lumpur. 

And, while all three demonstrate certain principles and witness Yeang's 
great skill in delivering a commercial product in a harsh market place, 
with added values beyond the client's expectation, the UMNO 
Tower stands apart. The reason for this lies in the realm of 
applied natural ventilation, its dynamic effect upon the building 
form, and the factor of aesthetic development this innovation 
has brought to Yeang's pursuit of an ecological architecture, 
situated within the skyscraper 

The composition of the UMNO Tower takes the familiar 
format of a base, with banking hall auditorium and car- 
parking levels, together with 14 floors of office space above. 

The plan-form makes the best of a restricted narrow 
corner site with one massive shield-wall of elevators, 
services and of end-to-end staircases facing east/south 
east, defending the space from solar gain. The opposite 
west/north west facade is glazed and shielded with solar- 
orientated linear solar shades. For Yeang these design 
moves are natural and common place within his work 
However, what makes the design exceptional -s the 
formation of the two extreme ends of the plan. 

In these key locations, relative to the wind-rose and 
prevailing winds, Yeang has introduced soaring vertical 
wall-fins that he describes as "wind wing-walls' that 
direct wind to specal balcony zones and act as pockets 
with 'air locks' for natural ventilation via opening full- 





Penang, Mai 



Hilly these devices introduce natural ventilation by the 
f pressure .it the inlet, induced by the wing-walls, which 
JJ* '° v . . Cil | C h' the wind Irom a range of directions. The position 
ng-w.ilK and .in locks within the plan-form are based on 
n !'sown assessment, assisted by data from the wind patterns 
the locality. The overall experimental nature of this 






has been subsequently verified by CFD analysis 

w ,th positive results 

The key reason for this experiment lies in the 
economics ol the original project. Because of the low 
ites perceived to be applicable in Penang, the 
original proiect was designed for tenants to insta" 
their own air-conditioning 
units. Yeang therefore 
proposed the use of natural 
ventilation not simply as 
a source of fresh air supply, 
but as a true modifier of 
comfort conditions internally. 
Consequently, Yeang was 
able to claim that the 
UMNO Tower is probably 
the first high-rise office 
building that uses wind as 
natural ventilation relative 
to internal comfort 
conditions, as a general 
overall principle. 

The fact that central 
air-conditioning was 
subsequently installed, now 
means that the natural 
ventilation design provides 
a back-up system to the 
building, m the event of 
power-failure. This factor, 
together with the natural 
ventilation and lighting of 
the service cores and stairs 
•"id the protective measures 
In orientation of the 
building's mass, collectively 
r «ults in a genuinely low- 
Cf *'gy des.gn proposition 

A side from the simple 
dn <! brilliant technical 

on of a plan-form 
««*'«ted by pure principles 
,,u '" Studies Ol wind and 

"• P*i. all of which feed 

lowing projects, 

"' ' ,l,| '"' l '"'.,t,„,!,-,| th, 

"^•Ive dimension of 
the overall 

'■""■■ .position 




owner 

Corporation Bernad 

location 

latitude 

nos of storeys 

date start 

completion date 1998 (M 

areas rota! gr i i '" i Or* I carpark 

Total net area 8.192 sq m 
nos of carpark bays 94 bays 
site area 1.920 sq m 
plot ratio 

design feature* - 

• 

can be njr 

• The building has wind wing-walk lu difrcl wind li 

(hiving adjustable doors and panels lo contl 

buMng 
is probably ihe IM IHajM 

WI l Ml BOH bu'lding 

Other claims o< • wm 

air supply to Ihe mtenoi and not If 

• The building was originally drug.-- 
Iheirown split-unit air condition 
that the poor rent.- ■ n ol a 

, bSRI However a central ■ 
was subsequently installed 

• All Ihe lilt loobies, sta-rcase* and toilels have n.f 
sunlight and ventilabon n 

My lit stain and lobbies H the event ol power 
failure or other emergent m) and iko low energy to operate 

energy consumption 

• The cooling load ol the building is 6.000,77s BTU (500 RT) 

• The air conditioning consumption is 156 kWhr/sq m/annum 

• The total energy consumption ol the building 

■urn 
..mption. il naturally vi- 
de wM rmgM 

Ranhill Benekutu Sdn Bhd) 





the wind wing-wall concept 
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One of the ways in which natural ventilation c 3r - ^^ 

paswe low-energy cooling of building. .5 through a 

occupants For example, by opening the windows, we let . . ^ On ft, 

^ "i anrj ,p ,4 -- 
provide a higher indoor air speed, which make the occupants inside feel conia. * **■ •» 
is generally called comfort ventilation " : ttta^ 

Introducing the outdoor air with a grven speed into a building may provide 
even when the cooling temperature is actually elevated This is particular! ''"— 

humidity is high and the higher wind speed entenng the space increases th '' 
evaporation from the skin of the occupants, thus minimising the discomfort <** ^ **** 
when their skin is wet * **J hfl 

Such comfort ventilation may be desirable from the physiological viewooi 
outdoor temperature is higher than the indoor temperature, because the un 
limit of comfort is shifted upwards with a higher air speed Therefore ev / mpwMu '* 
temperature is actually elevated by ventilation with the warmer outdoor air th «* ""' 
comfort of the occupants (up to a given temperature limit) might be beneficial °* "* 

The important factor is the airspeed over the body of the occupants This air 
further increased by the greater opening of the windows and also by the use of surt '*"'* 
as ceiling fans in closed buildings. "" * "' 

Contrary to popular belief that the incident impact of wind on the external waH 
ventilation, it is in fact the oblique wind with angles of 30= to 60= away from the nomul 
can provide better ventilation conditions in rooms When the wind 15 oblique to th 
a pressure gradient is created along the windward walls This pressure gradient can befl 
increased by adding a single wing-wall (a vertical projection one side of the wind) 

The wing-wall is simply a short wall placed perpendicular to an opening in the buildin 
the orifice leading to the insides of the building), that is used in combination with the orrf«* 
a device like a pocket to collect and direct the greater range of prevailing winds (where these 
come from a range of incidences) into the insides of the building The device can be used' 
enhance the internal conditions of comfort (eg. internal air changes, temperature. hurmdiN 
etc) The design of this device depends on local wind conditions, the plan depth and 'built form' 
and would need to be tested by wind-tunnel tests or by CFD (Computational Fluid Dynamo, 
simulations to ascertain effectiveness, size of openings, control components, wing-wall »;• 
and shape, wing-wall orientation and location in relation to the built form, etc 



figure 1 > shows the conditions without the wing-wall Wind 'A from 
a perpendicular angle of incidence hits the wall and the orifice The flow 
that enters the orifice is a', which is generally smaller in dimension than 
the orifice's opening dimension V. 

figure 2 » shows the situation when wind comes from an incline incidence 
to the wall and the orifice The wind B' hits the building's external wall. 
generating flow 'b' into the interior. Assuming that wind speeds A' and 
'B' are the same, then flow b' is smaller than a', since wind B' comes 
from an inclined angle of incidence 

figure 3 > shows the situation with the addition of a perpendicular wing- 
wall The wall is located on that side of the orifice that should enable it to 
collect the greater range of prevailing winds Which side of the onfice for 
the wing-wall to be located depends upon an assessment by the 
designer of the wind-data of that locality. In this instance, this is 
assumed to be primarily within 45° incidence from direction 'A' and 
B' The flow through the orifice is 'C which is equal to or greater 
than flow 'a' or 'b' due to the wing-wall. 

figure 4 > shows a design with a wing-wall at both sides of the 
orifice This is better in situations where wind comes from an 90' 
spread of varying incidences (of varying times, directions, speeds, etc) 
to the surface of the external wall of the building The orifice should 
have openable panels (eg full-height sashes) that operate as valves' to 
be adjusted depending on external wind conditions for that moment 
and should be placed closer to the leeward wing-wall for situations or 
greater inclined wind incidences 

The perpendicular wing-wall configuration is more effective at 
rtapMUna the approaching a.r-flow which results In flow more 
perpendicular to the opening and with less contraction In addition, 
U>« Wing-wall devices should also have compatible ad|ustable horizontal 
Meiers' at each floor level to minimise vertical How over the face of the 
building and , , urt h Cf control , he , ncom , ng ^ |fl ^ ^ q( 
conditions of very high wind speeds 

«««'• 5 » shows a single Wing-wall option which ,s more efficient 
Ot wind, coming liom inclined incidences than figur. 4 
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The soa i! articulation ol ihe wind wing-wall as the 

majoi emblematic Feature Ol Ihe form, coupled with Ihe dram a 
blank Fuselage of the eastern facade introduces a sense of 
aerodynamic poise, heightened by the canted roof canopy and 
terminal wall-lorms at the summit level Equally, that Yeang has 
depicted the sectional form in relation to the height of 1 + Vi times 
the length of a mega-top jumbo-airliner is probably more than a 
subliminal reference to streamlining, air-flow and airframe form, which 
all find their place in this architecture - one which gathers the wind, 
m the pursuit of an overall ecological agenda. 

What becomes clear, is that each of Yeang's successive projects 
make a developing contribution to the next - extending the range 
with knowledge 
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introduction 

". conuan «raaib4tty study for 0* 
proposed cmrwtul development on f. 
«n en tt u » na parcek 




tot 912 
total site arr-a 21.290 S« (1977 84 so m) 

me comb-ants and butrtng footprint 

• vtearea 21.290 sf 

• sit* area after -oad «Jr~^ buMrtg tmn and 
dramaje merv* setback 14 357 s» lappro. ) 

'a afle« bwneit kne of M basement 
a-ea 13.541 sf (appro*) 

• permmfcle bufcfng tau<jmt MJ57 d (appro. 
(N8 TV above I'lumauii was ooU 
on 16 Apr! t993) 
Gross butt-up are* 

• pwtraoo 1 5 

• grow butt-up an-a 106,450 d 



■ | '- ,- VMr 




these feasibility notes are based on 
the following assumptions: 

-- setback hne from al boundary Iran 

• total land are 21.290 sf 

• take proposed development to Have a ok* rate of « 5 
(approved by AAPPP) 

• therefore, gross floor m (CM) e*dudlng carper. 

• assume 75% efficiency, nett area. 79.837 5 s* 

• assume butfoVig carpark retiremen ts for every 400 sf area, 
one car bay to be provided 

proposed building area 

• proposed CFA (endudmg carpark) 106.500 sf 

--.- typical floor • 8200 sf - '06.500 sf * 8.200 

• no of floors 13 storeys 

• i«uiw bu**ng footprint set block 78. "0 • 8200sf 

• total gross area ie«riudkng carpark' 106.450 s* 

• assume 75% net; effi ci ency. Sot* nett area. 79837 sf 

carpark calculations 

• assume for every 400 sq ft nett. I car bay to be provided 

• U ieet u re. nos of car bays Tou»pd 79.837 1 400 ■ 200 bays 

• assume 30% reduction for Bumpum status 140 bays 

• total nos of bays to be prowled 140 beys 

• assume * car bay 3Si 

• total carpark area 140 . 350 - 49.000 sf 

rd built form 



prop* 

the proposed buH form she* consis t at 

• 4 floors of basement parking 49.000 sf (140 bays; 

• 1 3 floors of office block 

• gross floor plate area. 8.200 sf 

• nett floor plate area. 6.150 s* 
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service core detail 
legend 

telecommunication Box 

2 lelecommunication Riser 

3 audio-visual/PA system riser 

4 main water riser 

5 hose-reel riser 

6 hose-reel 

7 pressunsation duct 

8 electricity junction box 
(consumer users) 

9 electricity riser conduil (rn.un) 

10 electricity junction box (main) 

1 1 tie inoiy conduit riser (M&E) 

12 h«. inaty junction box (M&E) 

13 tirc-rightiMi: "(iiwiHinif.ii conduil 

14 liffn.in's telephones 

Hmg unit 

16 Mil Risers up/relurn 

17 air handling unil conln ■ ' : 

18 wnitary riser 

• d shaft 
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staircase 
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hose-reel room 


C 


storage 
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male toilet 
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ffnialt totlet 
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hit 
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Inrni.m ', hit 
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smoke lobby 
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telephone room 
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hose-reel room 
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pressunsation duct 
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electrical room 
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air-conditioning room 



structural & substructural engineering 

by Dr Gerry Wong 

Tahir Wong Sdn Bhd (Civil / Structural Engll 



Four test boreholes were conducted, to a depth of about 
64 m lor the sub-structure design Generally, these indicate 
the site to be underlain by successive layers of very v 
soft clay, followed by medium stiff to very stiff ,ilt and silty 
sand Ground water table is between 2.7 m to 3 5 m below 
ground level 

Column loadings vary Irom 3,200 tonnes to 1.800 tonnes 
tor the widely-spaced columns For the more closely spaced 
columns, the loading is about 740 tonnes 

In the selection of foundation lor the structure, shallow 
foundation like pad footing and raft was considered to be 
obviously not suitable in view ot poor soil (N-value ol 3) 
to a depth of 9 m below ground level Bored piling was not 
adopted in consideration of high water table with silty sand 
and low N-values at the upper layers. The requirements of 
long length ol steel casings associated with boring in such 
soil to prevent collapse ol bore holes would not merit value 
engineering decision 

For such soil condition and medium range column 
loadings, it was considered appropriate to adopt driven 
reinforced concrete piles Further reasons to justify the use of 
driven r.c. piles are that they are economical (compared to 
steel piles) and could be installed relabvely quickly Piles used 
are as lollows: 

size 400 mm x 400 mm, with welded joint 
grade of concrete G45 
driven length average 55 m 
working load 185 tonnes 
maximum no of piles/column 8 

Essentially, these are skin friction piles which mobilise the 
good soil resistance properties at depth ol 30 to 55 m 

The idealised structure consists of moment resisting frames 
coupled to a shear wall. Horizontal and vertical r.c. members 
are rigidly connected together in a planar grid lorm which 
resists lateral wind loads primarily through the tlexural 
stiffness of the members. This type ol structural system is 
efficient to enhance the sway serviceability performance of 
the building, The structural analysis was carried out using the 
computer software STAAD-III, with the appropriate gravity 
loads and wind loads, derived from a basic wind speed ol 
35.8m/s (80mph) 

The maximum computed horizontal deflection of 98mm, is 
well within the deflection limit of H/500 (85m/500 = 170mm) 

The building was designed for conventional re. beam and 
slab construction which is economical (or such medium 
height range. The quantity ol concrete (G30) and steel rein- 
forcement (Fy = 460 Mpa) used for the superstructure are as 
follows: Concrete 5,696 m^ 
Steel 1.195 tonnes 

To achieve an early hand over of the lift re wall for lift 
installation, the contractor adopted the 'Jump Form" 
construction with a construction cycle time of 8 days for 3.9 
m height of wall. With this method, the contractor 
completed the r.c wall construction 3 months ahead of the 
other areas which was constructed using normal steel and 
timber framework. The entire project, including piling works, 
was completed in 22 months 





pllecap type P9 pilecap type P11 pllecap type P16 
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Thf rMccK of direct/global solar radiation I, HgnWcufly ,„,, 
,nd the presence ol glazed facades ol the western 
' c „m of controlling thi' """•-. j 

The problem .5 however, concentrated on th. 

.,„ ,,nd hence this component' is whe.c the fading , 
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Climate data on solar radiation also shows that it is about 4 O0pm to j*^ 
direct/diffuse radiation (and also temperature) start to significantly drop 
angles for this time shows about 18-20 deg). 
What is recommended is a shading system with two mam components 

1 one whose dimensions/cross section can be derived from the present one 

2 a 'separate' component dealing with the high intensity incident of the curvita, 

To deal with the intensity of direct radiation (2) should either be 

1 a vertical shading system that cantilever about 2 or 1 75 x the length' 

of the existing frame of present shading system possibly made with 

perforated metal to admit usable amounts of daylight 
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a tilted' system, with the present 'cantilever' with an approx 18-20 deg Wt 
vertical can be made by present construction materials/componer' J 
serve better in satisfying the requirement of provision of view for occupi 
An additional leature which has resulted in improved 'daylighimg '*** 






of a lightshelf system into the design. 



a iigiiibiieii system uuu inc ucsign. 

Research in temperature summer season has shown that besides re 
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space, the lightshelf provides more uniformity for illuminance values 
point in a room compared with other (vertical/honzontal/tilted) fading svM 



To control the effects of heat gain, it is recomm 



ended that the upper « twe0 ^** 






light shelf be made of glazing material that is lower in shading «*«' ™ ^ ^ 
be ideal is also the use of glazing, in this portion of the glazed * "' ^ 
shading coefficient and high transmittance) such as tinted « 
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The Dubai Towers project is essentially 
very different from Yeang's definitive 

skyscraper typology, in both its form 
and location. 

Set in a distinctive waterfront position, In central Dubai the st 
en )0 y panoramic vistas across the rive, to parkland. The permissible bTlldingheL 
,s restricted to 70 metres maximum, and road access is limiun f vu , 8 

frontage of Bamyas Road. $ **" f ° lhe *»" "^way 

Yeang's overal. design strategy is essentially that of a huge partially buried p.inth 
which houses car.park.ng and retail shopping mall with a landscaped roof which 
descends gently to a new waterfront promenade and marina, and which brings 
water into the site-enhancing views and recreational space. Over this massive 
landscaped base Yeang has located a series of canted linear-towers, whose ends are 
lifted above the lower landscape, and are set at approximate right-angles to the 
waterfront. The towers are separated but linked, for ease of circulation. The overall 
result of this arrangement is a 'sliced 1 form which is entirely driven by considerations 
of wind and natural ventilation and the maximising of the vistas and prospect. 

Yeang's summary of the bioclimatic response contained in the formal arrangement 
makes two significant points: first, that channeled air movement between the linear 
towers increases air movement and cooling effect, and next that complementary 
shading between the linear towers lowers radiant air temperature. Coupled with 
these overall principles Yeang has utilised a traditional concept of the 'wind tower', 
to ventilate basement car-park levels through to the podium roof. Thus, in overall 
terms the whole intensive layered form can be seen as a direct conceptual model, 
which is harnessing wind and hence ventilation, and providing shade over new 
landscape of planting and water. Yeang's policy is developed in more detail: 

"... the proximity of the creek water mass with the city water mass 
behind the development can give reversal of wind directions during 
the daily cycle. During the afternoon when the land mass is warmer 
the cooler sea breeze moves in from the water towards the land. In 
the early morning when the land and building masses have been 
cooled with night radiation to the sky, the dense cool air moves 
towards the water mass." 1 
"" <lt«,i,:n i inextricably evolved from this statement, and then enhanced in detail 
throughout the programme of mixed-uses. 

Of all the bioclimatic elements, beyond the wind and ventilation strategy, the 
landscaping is the most significant, re-introducing organic mass and lowering ambient 
micro-climate temperatures. The project includes both ground and vertical landscaping, 
and including water coverage represents 90% of the entire site area. This is largely 
due to the uuv.ive landscaped ground plane extending from the promenade 
upwards, ov« the whole podium. Landscaped skycourts are also incorporated 
" ll " ,l " highei levels of the buildings. 






<h ,e block ha, a separate ca, dnjp . on - on N . 

*""** '" d -^Xacce,ZZ, h e 

' CflJWfcta, underneath °™ *» 

o«d and J. ,„ mam entrance, of. the s.ree^e^ 

ZZ y (ommand p ' nor ' m ' c ^ — th * •££ 

rhe c,r.parV,n K , , wjlrd undcm , d , h ^ ^ ^ 

directly ,uce...,|,.. . ,. ^^ 

mosque . The mo-.que ,, located on an «.* ,,,, d , r «, ly 

■UN vvaterfron. The mosque .ace, we,, toward, Mecca 

car-parking . Tne c^.parf,,^ (or |his devc|Qp _ 

located on the lower g, ou nd and basemen, level, due to 

space limitation, and height re„r,c,on, Very ,„Ue ground 

level parking „ provided and where th„ „ provided ,, is w*h 

dropping VIPs, women and families In m,nd 

The top level of the ca.-park.ng (lower ground llo, 

drop-off level for the offices Th„ level „ semi-submerged and 

.eceives natural light and ventilation It „ served by a wide 

and spacious boulevard' road wh.ch has views of the water 

section concept . Pedestrian and vehicular traffic are 

separated through a device of vertical segregation of people 

above and vehicles below 

In this way, the linkage between building elements n 

optimised and conflicts with external traffic conditions and 

circulation are avoided 

bioclimatic aspects 

landscaping • Landscaping and planting to lower ambient 

micro-climale temperatures as well as to re-introduce 

organic mass back into the essentially urban and mostly 

inorganic location 

Ground and vertical landscaping is used extensively 

around the development This is achieved by extending the 

landscaping from lhe waterfront promenade level up to the 

retail podium roof in one continuous plane, below the 
elevated the building blocks Landscaped skycourts are 
introduced in the upper floors of the buildings 
Earth excavated from the new mannas are used to create 
landscaped mounds between the elevated buildings and 
the basement carparklng rool, reducing costly export of 
earth from the site The earth acts as thermal insulation 
for rooftops 

wind and natural ventilation • The onentation ol the 
building blocks at right angles to the water front encourage 
free movement of air between the building blocks assisting 
the natural cooling of lhe buildings The porosity ot the build- 
ing facades assists in channeling a" through lhe site while 
vertical gaps act as thermal Hues moving air vertically and m 
doing so cools the building fabric 

In traditional buildings this movement of air ha, been utilised 
In the use ol Towers ol Wind' to ventilate occupied 
accommodation This principle h used in the development to 

ventilate tt* LJr .'-' r W>* ■ lnd wnBeUon web 

from the podium rool into lhe basements tuncbon 

drawing fresh air into the basement anc eat 
used ai. out 
shading • Shading «f both pitnsafy and eatemal spa 

ssenl 

(hens to I ictttM Ueeted Internal environment he 

...and of 
|| the «mr time 
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_. wf ,| as the natural sun-shading created by the separated 
'towers, sun-shade structures in the form of louvered screen 
'* rhments are extensively applied to the linear facades. On the level 
' n '" r0 gramme and urban design the project is intensively mixed-use, 
'^Honsive Shopping Mall including departmental store, supermarket, 
^ W urt and speciality shops distributed over the basement parking 

, The imear-towers incorporate both Apartments and Offices, 
' fhf, with a stretched 'horse-shoe' form Hotel. 

The Hotel is a major 400 bedroom and suite configuration 
rroundmg a courtyard with swimming pool and outdoor cafes. 
The wings of rooms all command a variety of outward views, and the 
corridors include skycourts for natural light. The accommodation 
includes roof top garden terraces which also have spectacular vistas 
ov er both waterfront and park. As with Yeang's skyscrapers, such as 
the Singapore EDITT Tower, the consideration of outward prospect 
and view is always a major priority. 

The eleven Apartment buildings, in linear-towers are 'thin' forms 
which encourages cross ventilation through the apartments. The 
terminal ends of these buildings are cantilevered over the water and 
include facilities such as gymnasia, coffee-houses and function rooms, 
together with special penthouses on upper levels. Again outward views 
are a concern, throughout. The offices have a similar linear-tower 
lorm, located above the retail podium. The elongated plan with minimal 
columns allows both flexibility of sub-division and provides maximum 
natural lighting to the interiors. 

Many other aspects of the project such as structure, access and 
circulation have been carefully innovated and integrated into the 
overall concept and layout. The project also includes a Mosque, which 
is sited on a waterfront 'island', in a tranquil location facing west, 
lowards Mecca. 

But, what remains as singularly important to this project is not 
its formal arrangement alone, rather it is the manner in which the 
bioclimatic-response has driven that arrangement into a natural 
dimate-controlled result. 



Phasing 




phase 1A 

A • hotel (300 rooms) 
B • retail mail (phase 1) 
C • service apartments 




phase 1B 



D • offices 

E • apartments (80) 

F • offices 

C • offices 

H • offices 

I • offices 
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phase 2 

) • offices 

K • apartments (75) 

L • offices 

M . offices 

rj i apartments (50) 

O • apartments (110) 

p • offices 

q . apartments (75) 

K • apartments (90) 
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wind and natural ventilation 



The proximity to the Cfl with the efty' 

Rest behind the development 1 1 

" during the daily cycle During the 

SM brr. the land 

in the early morning when the land and building 
ten cooled with night radiatior | 

<il the building • angles 

to the water trout encourage tree movement ul .nr 
between the building :■ the natural 

cooling ot the buildings 
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landscaping 



Ecologically and biochmatically. we should use 
landscaping and planting to lower ambient micro- 
climate temperature! as well .is to re-introduce 
organic mass back into the essentially urban and 
mostly inorganic location 

Ground and vertical landscaping is used extensively 
around the development. The proposed scheme 
boasts 90% landscaping (including water cm i 
of Hir entire site area. This is achieved by e»i< 
the landscaping from the waterfront promenade 
level up to the retail podium root in one continuous 
plane, below the elevated the building blocks. 
I indscaped skycourts are introduced in the upper 
floors ol the buildings 

Hm earth excavated from the new manna bays are 
used to create landscaped mounds between the 
elevated buildings and the basement car-partdi 
radix log costly export of earth from the site 
'in- earth acts as thermal Insulation foi rooftops 



sun-shadinc 



Shading of both primary and e»ternal spaces is an 
essential and important part of the design The need 
is there to protect the treated internal environment 
from direct solar radiation and in doing so reduce 
the energy demand ot the building's environmental 
systems and at the same lime Improve the Overal 
comlort ot the spaces 

The sun-shade structures will emanate as external 
louvered screen attachments to the facade of the 
buildings. The space between the external screen tn 
cooled by wind movement through its porou- 
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external wall section 
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The Makkah project 
s amongst the largest 
proposals that Yeang 
has made, and where 
S the emphasis shifts to 
1 urban design and the 

relationship of the whole assembly of 
buildings to the existing city and topography 
The linear site is framed within a major 
network of roads and urban highways on 
the periphery, with a main access road 
(and service road for deliveries beneath) 
forming a linear traffic circulation spine, 
with the buildings distributed alongside. 
on the crest of a hill above. The whole 
assembly is within walking and viewing 
distance of the al-Haram, the focus of world 
pilgrimage to Mecca. 

Yeang's central response is to create a 
"... unique, calming green park 
environment for the pilgrims ... 
careful planning and resource 
management can turn the Jabal 
Omar site into a green area, 
shading the external spaces and 
creating a pleasant environment 
in which to carry out pilgrimage 
... a shaded place from which to 
view al-Haram." 
The whole design then springs fit 
conceptual basis - a series of V-form towers 
on and over a spinal concourse with car- 
parking and retail development sunk below 
a massive landscaped roof 
water supply is sourced from the recycled 

. water' of the whole develop'" 
and planting and vegetation are selected 
on an indigenous basis, that require «**»* 
amounts of water, and that a 
the harsh climate The 
horizontal planting are joined with | 
of palms on the . 
to create a 'sea of green" between t 
i.ib.il Oma. Mte *n,i the ji-HarJtn. 
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The cooling tower also contains a pedestrian ramp, which both 
connects rooms to praying halls and continues into the lower retail 
areas delivering cooled air from above. In addition, planting and 
water ponds are placed on the tower roof to cool the intake air and 
reduce the amount ol air-borne dust. The roof gardens also form 
major prayer areas, with views to al-Haram on the eastern tips and 
edges of the plan. 

Coupled with the major evaporative cooing tower feature are 
Yeang's principles of the green skyscraper, which he relates to the 
whole project. 

The tower design incorporates a range of spaces for the offering 
of prayers, varying between the private room to prayer halls and 
terraces through to the al-Haram plaza praying area. Pedestrian travel 
in the service of prayer, is fundamental to the project and Yeang has 
studied this in great detail. Central to this key function is the inclusion 
of a promenade at concourse level: 

"... the prime function of this Promenade is to serve 
as a collector for the Jabal Omar population as they 
are called to prayer five times a day. All of the 
population will be brought to this level, through the 
lift cores of the towers above or the escalators that link 
the four levels of the concourse... the population is 
divided into four streams, to be discharged at the 
plaza below by chutes consisting of escalators and 
travelators." 4 
Having established these major pedestrian movement systems, which 
bridge the Ibrahim Al-Khalil Road, to deliver pilgrims in safety to the 
precinct of al-Haram, Yeang has also provided an analysis of pedestrian 
travel time. This study proves the success of the development and 
"... the speed at which the population can access the 
praying areas for their daily devotion." ■ 
As with all Yeang's projects vertical landscaping is incorporated at 
intervals, particularly in relation to prayer rooms in this instance. 

The overall plan-forms of both hotel and apartment towers are 
organic in nature, and have something of the quality of Hans 
Scharoun, at first sight. Looked at in detail, the design of each room 
and linear cluster is dominated by the provision ol outward vistas to 
al-Haram, which are provided by faceted glazed walls to the leading 
edge of each unit. 

Seen as a whole, the Jabal Omar projei I exemplifies the 
comprehensiveness of Yeang's design method win. h I overs the 
whole range ol consideration-. Ik-mi the nukim; ol .1 neu ,il\ .ne.i to 
the careful design of the individual room In turn his ecological 
approach, the regeneration oi landscape and the organisation of 
movement are gathered togethei to loon ,u\ urban sanctuary, which 
exists to serve pilgrimage ami ihc puipo-..- ,,| ||„- |„l,;,ims offering 
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surrounding mountains as the 'Rim' for Al-Haram 

The roof of this concourse contains pray-; = ;i . -- 
a landscaped garden. These praying areas fora 
extension to the praying platform below, whilst st* 
allowing for the development of the lower slopes 
The concourse at Level 2 also serves as the main 
drop-off level for those arriving by vehicles. 

Below the concourse at Level 1 is a service road to 
meet all deliveries, refuse disposal and service requirements. 

The concourse consists of four levels of commercial 
activity, which face the Haram. It encloses the reception 
areas for the towers above and acts as a collect on point 
for the population of Jabal Omar and the adjacent areas. 
from which people will be taken to their prayers along 
two major chutes extending into al-Haram. 

There are two factors that would S(lg| 
development of the surrounding hilts of the Haram would 
create a harsh, desert-like concrete jungle. The 
of Makkah is hot and dry. with little veget2tion. Due to 
the large numbers of pilgnms. especially during hat times. 
the densities required to accommodate the resident 
commercial and temporary populations are extremely 
high However careful planning and the sensitive creation 
of an indigenous ecosystem can encourage vegetabon to 
grow, providing a greened and ecolcf 
environment in which to house the pilgnms 

If taken throughout the enc^r 
the rim will create an oas.s, containing and emphasising 
the prominence of the Ka bah 

Th.< design concept can be taken tbrotlghoul 
hills of Makkah creating an enclosure to the he 
that allows for accommodabon and commerce 
within its boundanes 

The above are the key FMlNN « i£heme 

environmental!) resporeNe and unique 
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The building in general is technologically sophisticated, and includes 
variety of systems and details, such as a double-skin facade and the use 
I nhotovoltaics, contributing to its energy-efficient content. 
However, the aspect of the design which is at once most evident, 
a nd has the greatest impact on the architecture, is the greening of 
both the site and overall building form and its interiors. This is 
particularly evident in the section and on the facades, where an 
extensive system of fully landscaped skycourts are linked vertically by 
a spiralling range of planted inserts. While this is common place in 
Yeang's work as a whole, it becomes a remarkable event in the 
context of the high-rise in an European city. As such, it openly 
exhibits the qualities of the 'green skyscraper', and the very different 
nature of the environment offered to its occupants. 

Yeang's approach to this transformation begins at ground level, 
which is designed as a green park with the continuous vertical planting 
on the tower running from street level to the summit. In establishing 
a stable ecosystem, it is Yeang's stated intention 
"... to balance the inorganic aspects of the 
city environment ... with more organic mass" ' 
Coupled with this, earth mounds and recessed courtyards are included 
at the base of the building to assist integration with the ground form, 
and natural light and planting penetrate into the basement car-park 
through skylights punctured into the park, Within the extensive 
facilities of the spreading, linear street-level podium Yeang has 
formed a public plaza, with a glass enclosure that provides a 
greenhouse environment' - controlled by openable windows and 
walls. This space - a form of winter garden - provides an all year 
facility, and appropriate to the variable seasonal climate 

As well as the general overall provision of planted skycourts, 
balconies and viewing decks, in this case Yeang has also provided a 
form of localised skycourt, serving clusters of office space, with 
movable internal planting. These skycourts have adjustable shutters, 
which provide control for the associated office space, depending on 
he seasonal conditions, and the comfort conditions required by the 
occupants. This device, which is illustrated in a series of plans 
emonstrating the variables is particular to this project and again. 
extends the principle of the winter garden idea, an urban tradition 
'" German c ' tj « such as Frankfurt and Berlin. 

-ang's proposition for the green skyscraper in the European 
context both contains the landscaping within its internal space 
and offers this literal greening to the city on its exterior. The tower 
I'tecture is transformed to a vehicle of organic inhabitation - an 
ec °'ogical symbol 
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At the very centre of Yeang's 
proposals for the Nagoya 2005 
World Exposition, lies a clear 
commitment to the preservation 
of the ecosystem of the locality. 

Instead of adopting a conventional horizontal layout for the Expo. 
which would spread over most of the 150 hectares of site area, Yeang 
ta proposed a vertical alternative, with a building footprint of just 
2 hectares occupied by a 50-storey Hypertower of 12 metres 
per storey, rising to 600 metres in height. This solution effectively 
creates 'artificial land' in the sky. as each platform of 
the mega-structure can be occupied by the various 
Pavilions, that form the World Exposition. 

The overall proposal is thus framed in two 
fundamental ideas: that of a vertical 
mega-structural system interlaced with a 
senes of concepts, and a set of optional 
vertical circulation systems. This 
proposition is generated entirely, by a 
direct response to the theme set out by 
the Expo 2005 Committee for the 
Exposition to: "... express the need 
to reconsider the natural world 
through the adoption of an 
innovative attitude to urban 
planning, infrastructure, building 
design and information, 
proposing new standards for 
quality of life in an ecologically 
friendly environment." ■ 
bang's competition proposals, which 
-ibmitted under the Sponsors mam 
"... Beyond Development: 
discovering Nature's Wisdom". 
*"« underscored by a clear statement of 
advantage: "... in going 
ve *>cal, the proposal will 
Preserve more than two-thirds of 
tn e existing ecosytem of the 
,0ca, 'ty (and) will therefore 
avoid extensive land clearance 
ar >d disruption to the site's 
* x 'sting mature ecology." 3 
*** 'feagn proposals are based on a 
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owner 2005 Committre 

location Nagoya, Aiehi Prefecture. Japan 

latitude 35 ,1'N 

nos of storeys 50 floor segments 

date start 1998 (design) 

completion date - 

areas Total gross area 223 ha 

Total nett area 156 ha 

Site area 150 ha 



design features 

The Nagoya E>po 2005 Tower if It ■ 

the vertical option lo the convert jsed 

in the previous Expos elsewhere m the world Tr 
currently being considered by the Expo 2005 Committer- 
Expo 2005 Committee had ear vnon 

theme has to 'express the need to recon; _ 
world through the adoption of an innovative attitude to urban 
planning, infrastructure, building oe-.ign - 
proposing new standards for quality of life in an eto togJca B y 
friendly environment' The site is near Seto City <n Nagoya in 
Japan and is a 1 50 hectare site with a pristine matured 
ecosystem (following a period of secondary ecological 
succession) It is contended here that to build the new E»oo 
facilities on this site with an expected 25 million valors 
trampling over this ecosystem will aopear contrary to Ihe 
declared intentions of the Expo Committee I* will hkeSy 
generate an uproar from environmentalists world** : 
vertical solution proposed here addresses ' 
ecological sensitivity of the site by creabrg artificial and" «n 
"the sky In going vertical, the proposal w i preserve more ftar 
two-thirds of the existing ecosystem of the loca I 
fundamental benefit of the ■ 

a smaller buildmg-footpnnt at the ground-plane 'ie « 2 Ha 
compared to that of the horizontal version 6 IK - 
This vertical Expo will theretore 

clearance and disruption to the site's existing mature ecology 
The tower design will in elect be a working proM] f 
■ 1000 m Hypertower protect* mooted and researc- 
Japan's Ministry of Construction The tower w* be 600 
metres high and will have 50 segments oc p.;r;~ 
. height that will enable the vanous pav»ons to be buK (up to 
three storeys) within eacr- efs dstnoutxar 

of landuse within the 50 segments wS be on the basis of a 
system of horaontal' as wet as vertical ID* ng - 

zoning enables pavHons and iaoMes » be located 
i one or more of the 50 seg- 
f : ,>des for certain pav#ons and taaSbes to 

g the mtenwbonaS Pa****, the 
Japan Pavilion, the Admmstrabon/ Securty 'Services Factor i. 
etc) The key circulation system s by means of a sp-rafc-ig 
monorail • 

•-. stations' at s ■ -»u«es 

| Ume between statere! Tho connects K 
the ground-pUne to add-tjoo » u-**. «■ 
vupptementary systems of e fc . aton escalate*-* and ncteed 
•javeUtors However as w*h moat E^ws. toere •- 
promenade tor us* by pede»tri«m from •*** ai p»*om w* 
^ Tt»s promenade r Ike tower w* be * to* tonm 
of a la-Re gentle- -r gnwnd-ptone 

althew«ruptoth*«ev 
O^velcprnrnc comheute* an oppo-- 

ot the verocaf orgarvubon and -t*e*—> «' x* «w.n 
trtwonmenUI demacdt and 0» •*• 
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Japan, covering 378.000 square kilometers over the four 
main islands (Hokkaido. Honshu. Shikoku and Kyushu), lies 
mostly in the temperate rone and has a humid 
monsoon climate Extending over 25° of latitude, there is 
considerable vanation of temperature with Hokkaido in the 
north registering a winter mean of -3°C and Okinawa in 
the south experiencing a summer mean of 28°C. 

With a population of 125 million, Japan also has one 
of the world's highest densities at 335 persons per square 
kilometer (USA at 28 persons per square kilometer) with a 
rapidly diminishing resource of arable and habitable land 

One of the simplest way to accommodate high 
densities and yet preserve nature and to avoid building 
over valuable arable land (eg. rice fields) is to go upwards. 
This is a critical issue which needs to be addressed not only 
m Japan but worldwide The Expo 2005 becomes an ideal 
platform for this debate and re-assessment of existing 
attitudes and ideas regarding intensive buildings. The 
proposal here offers the 'vertical' solution to these issues. 



infrastructure of Seto City, Aichi Prefecture 

Aichi Prefecture is home to the city of Nagoya, one of the 
three largest metropolitan areas in Japan. Its central 
location gives it convenient access nationwide. Nagoya is 
the important mid-point along the shinkansen line running 
from Tokyo and Osaka. The Meishin Expressway connects 
Nagoya to Osaka while the Chuo and Tomei Expressways 
links it to Tokyo. The ports of Nagoya and Toyohashi serve 
the region with a proposed new international airport in 
Chubu further enhancing and ensuring the future growth 
of this area. 

Traveling Time to Major Cities 
Bullet Train Car 

Tokyo 96 minutes 4.0 hours 

Kyoto 36 minutes 2.0 hours 

Osaka 52 minutes 2.5 hours 

The vertical expo enables a vertical continuation of 
the horizontal train railway system with a new spiraling 
SRT that will traverse around the facade of the vertical 
expo tower. 



Satoyama woodlands 

Seto which is 20 km south-east of Nagoya has a 1,300- 
year history as a ceramics center. During this time, the land 
was mined for the native clay and trees logged to fire up 
the kilns This exploitation of the local natural resources 
resulted in a ravaging cycle of deforestation and reforesta- 
tion which peaked in the 1940s and lasted until recently. 
With a heightened awareness of forest conservation, 
switching to other sources of fuel and an ambitious 
reforestation program, the area is now rehabilitated into a 
viable mixed-growth matured forest habitat. The site is a 
maintained ecosystem referred to as the satoyama wood- 
lands. The illustration here shows the results of successful 
ecological succession in which re-vegetation and reforesta- 
tion has taken place over a formerly devastated site. 

flora and fauna of Aichi Prefecture 

The Satoyama Woodlands together with the Kaisho Forest 
on the outskirts of Nagoya are the habitat for a diverse 
collection of valuable plants, birds and insects. 
Over 800 species of plants live in these forests. 

A recent research surveyed 61 species of butterflies, 
41 species of dragonflies. 300 species of moths, 121 
spec.es of birds, 15 species of amphibians and reptiles, 
many of which are rare and endangered For example, the 
magnolia stellata (star magnolia) found here, grows in less 
than 100 areas around Japan The goshawk (Acc.piter 
gefltills) also lives and breeds in this area. This species is 
particularly rare in Japan as its natural habitat continues to 
disappear Anolhei specie! ,il risk ,s the gifucho bul 
Offla |=ponica) which is endemic to Japan. 

Expo 2005 aim-, to inoac lively 

■ ctes. 
«po layout ova 




the viable alternative to the'horizontal' expo 
The modem expositions of the last two decades generally comprised of low- 
rise purpose-built or proto-typical pavilions laid out over a large site and 
is usually connected by a vast transport network of rail, road and somebmes 
marine craft systems. The impact of a horizontal built-form on the (Re I 
evident. It will result in widespread destruction of this matured ecosystem. 

In pursuing an alternative layout and specifically to minimize the impact of 
the built form on the existing woodlands and the indigenous wildlife, the 
traditional expo masterplan is re-interpreted and re-organized in a 'vertical' 
configuration The comparison of the built footprint on the locality is illustrated 
below. Clearly the 'vertical' solution is much preferred over the 'honzontal' 
one as it will have a smaller footprint on the ecologically mature site 

Satoyama woodlands 

The comparison of the coverage of the built form between the honzontal and 
vertical planning concept is as follows: 
A horizontal Expo 2005 Development 

• total area of site = 540 ha 100.0% 

• proposed area of 

development = 75 ha 14.0% 

• area reserved for 

natural environment = 455 ha 86.0% 
B vertical Expo 2005 Prototype Tower 



• total area of site 

• proposed area of 
development 

• proposed footprint 
@ 25 segment levels 



= 540 ha 100.1 



= 75 ha 14.0% 



= 75 -=■ 25 
= 3 ha 0.5% 



» area reserved for 

natural environment = 537 ha 99.5% 
1 increase in area for 

natural environment = 147 ha 18.0% 



Building 
footprint 
ol 75ha 




.educed footprint o" <■ 




Essentially this allows horizontally zoned pavilions to be located in one 
or more of the vertical 12 m spaces, or for vertically zoned 
pavilions to occupy a multiple of levels - such as the International 
Pavilion or the Japan Pavilion. 

The major plan arrangement - an interlocking U- and L-formation 
- is configured to incorporate a multiple set of systems. Most important 
amongst these is a spiralling monorail with twin tracks set on the 
tower's periphery, and with stations at frequent intervals, the whole 
connected to the LRT at the ground plane. This basic system is supported 
by elevators, escalators and inclined travelators. A further pedestrian 
promenade is included, between pavilions, by a large gentle ramp that 
continues from the ground plane to the summit of the tower. 

In certain respects there is a similarity to Yeang's earlier proposals 
for the Tokyo Nara Tower, for instance in the Nagoya Towels vertical 
landscaping strategy, and in the nature of its triangular mega-structure 
and horizontal cross-bracing. However, in this case, the especially 
different elements are the structural floors which form foundation 
plates for construction in each vertical zone. Equally, Yeang has given 
specific instances of how the zoning might be applied: in the horizontal 
case, office administration, light industry, residential units and urban 
infrastructure are proposed; in the vertical case exposition pavilions, 
hotels and commercial units are applied volumes. 

To this mix Is added a host of facilities Including an arts and crafts 
village, convention hall and theatres. The main U-form of the curved 
plan is orientated to acquire views and natural light, with vistas that 
include Mount Fuji itself, and the Nagoya bay Ise Shrine. 

As with all Yeang's projects there Is a majOl emphasis on tins as 
an ecological architecture: "... the building's operational and 
environmental systems will address the challenges 
of the new century giving respect to nature in a 
technological response, using clean and efficient 
energy technologies and recycling systems."' Phe projecl 
he proposes, can also be seen as a model to, future inban rxp.ins.o.i 
such as the relocation of the lapan I iovernmenl Facilities outside Ibkyo 

This project, In Its deliberate and sensitive response to the local 
Bcosystem Is at one stage beyond all Yeang's previous proposals ltd 

not |ust .. proposal foi i Hypertower, bu1 I signal Initiative whl< h 
addresses the nature of a whole region Its deserves to bi bulll 



The Expo 2005 Tower is the alternative proposal 
as the 'vertical' option to the conventional horizontal 
layouts used in previous international exposi'. 
This supports the goals for Expo 2005 in addressing 
concerns of the environment and the world's burgeoning 
population. 

In addition, the vertical' solution here, is in line with 
the Expos aims to develop a new mutually respecting 
relationship of nature with mankind and technologies 
related to the protection of the environment well as the 
preservation of the Satoyama Woodlands 

The proposal for the 'vertical' expo is ecologically 
further enhanced as it sits on the proposed platform links 
over the proposed expressways (which will bisect the 
woodlands) as forested bridges between the adiacent 
woodlands These connectors [interspaced with generous 
lightwells) may re-establish ground level migra; 
and encourages specie migration between each rnicro- 
rubit.it This engenders a more stable ecosystem and 
enhances the ecological diversity of the immediate site 
and the surrounding Satoyama Woodlands 
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primary circulation system 
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primary circulation 
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zoning concept 




7 hi- tower will be BOO meters high and will 
ha v« 2S n i B 12m he ■ 

win enable the various pavilions to be bu.it (up to 

three storeys* Within r.irh segment The !. 
distribution ol land use within the 25 segments wffl 
be on a •horizontal- and 'vertical' zonlni 

•Horizontal- zonm« applies to in, I,. 
pavilions (eg country, corporations, NCOs) and 

1 which are located within one or n 
the 25 segments o( 12m height \ 

. ivflions and facilities to be 
accessible from all floors (eg The Expo Theme 
Pavilion, the Japan Pavilion, Special Forest 
Pavilions, services and security) 



vertical Japanese 
pavilion 



horizontal international 
pavilions 
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residential zones 



vertical service 
and administration 
zone 



entrance to UK} 






The fundamental feature benefit of the vertical sol 
thai it Will have a significantly smaller build" 
the ground plane lie 3 ha compared 
horizontal version at 75 ha) The vesical Eypo Wl || , h 
'•nsive land clearance and dhv 
nature ecology. In exploring one of ft, 
goals of 'environmentally creative town planner 
2005 Tower is laid out essentially as I 
thereby bringing together all the elements f rom , 
conventional horizontal urban structure (eg transport*! 
network, commercial and residential components j-f 
and amenities, utility systems, recreation zor*-. 
facihties and spaces, etc ) and reconfiguring them m a 
vertical layout. This will substantially fa 
ground plane from ecological damage and disruption and 4 
much preferred handling of the existing Satoyama 
Woodlands 



Outline of Hypertower 
by Shizuo HARADA 

at 900 m height. 
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Vertical Expo 2005 Prototype Hypertower 
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space concept 



Each 12 m floor to ceiling segment heigh, ,.„, 
Illustration below) will allow up to a three-.! .. 
COnstrut don with an independent qu . 
system This space will them be converted tofa 
•real-estate-in-the-sky - after the Exp<. 




The space allocation is comparable to the land use 
apportionment of Expo '98 in Lisbon The expected 
population density is estimated as to 

• estimated visitor population 
= 12 million/6 months 
= 2 million/month 
= 64,500 visitors/day 



estimated staff population 
= 20% of visitor population 
= 12,900 staff 

estimated population in tower 

= about 77,400 per day during Expo 







mi • m« 
3 MgmwH 

Total tuilont • 18 



— W rone 3 







1 
















R&2 



I 



These projects, which are both centred on residential 
accommodation and mixed-use, and are both the subject 
of competitions, mark Yeang's entry into the UK scene, 
with proposals for two major locations in the city. 

While the development briefs and sites vary in detail, both are essentially 
configured as a range of peripheral towers with a centralised facility, such as 
market square or transport interchange and plaza within the site. Both projects 
are associated with railways tracks, which are in boundary or centralised positions. 
Logically, as both projects are located in London, either north or south of the 
River Thames and have similar programmes with the emphasis on residential 
use, Yeang has applied similar concepts, criteria and methodology to each 
scheme. These factors of the designs exhibit the characteristics of Yeang's 
green skyscraper' and vertical urbanism propositions. 

Yeang's approach is based on three major issues and their incorporated 
resolution. These include Social Sustainability. Environmental Sustainability, 
and Passive Low Energy Responses, and expanded in detail these form the 
overall framework and content of the projects. Yeang's controlling concept 
of the 'City-in-the-Sky', recurring in almost all of his high-rise work, envisages 
the skyscraper "... seen as a microcosm of the city, 
containing within itself the inherent elements of 
a city block ... parks, shops, entertainment centres, 
community facilities, social housing" ... ' and other residential 

accommodation types. 

Yeang then outlines the benefits of this intensified vertical urban condition, 
which includes local employment resulting from mixed use, a balanced mixture of 
residents depending on income and accommodation requirements, yet with 
common facilities, such as parks and shopping streets provided on a shared basis. 
The arrangement then allows for basic amenities such as local stores, postal boxes, 
chemist and so on, to be provided within the building Further, and characteristically. 
Yeang emphasises the creation of a healthy landscaped environment, with 
"... spatial progressions of public open spaces 
(parks in the sky) to semi private (entrance courts) 
to private open spaces (balconies)." ' 

in the case of both projects Yeang's agenda for Environmental Sustainability 
is identical, and is drawn directly from h.s 'Green Skyscraper' treat.se. and hi< 
open general systems framework. ' 

This includes the interconnected set of external and internal 
interdependences, together with the external-to-internal exchanges of energy 
and matter and vice versa, the des.gned systems output of energy and matenals. 
To th,s Yeang then adds the considerat.ons of Passive Low Energy Responses 
both by Bu.ld.ng Configuration and Orientation, and by Landscaping and 
Vegetation Thus both designs, although vaned in detail, are based on Yeang s 
jenda for an ecological architecture In this case related to the temperate 

climate of London 

i d conceptual basis, the two projects can be reviewed 

dentty, within a closely related typology 

, •tahopH^Tc^^tk^^C^to-*^ .Ho**"*"* 000 
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I he Hishops^.itc loweis intitule 

two 65-storey residential 

skyscrapers, and i 50-stoiey 

offu c and hotel assoi i.ttetl 

wilh .1 convention centre. 
ii. -.ii. .1 on tha southern edge ol ■> new f*— i 
Market Square, wine h Int ludM i line* shopping i omplex wilh 
retell outlet; cafes restaurants arts tnd crafts centre and itudlo 
ips, forming .1 new .niiin.ii hub F01 tha neighbourhood. 

Ii„ ,, ■-... It'iili.il lower, -I i.ir . .1 iiiininiiM plan lotm, wliuli has 

,, i,i,ii,ii M.iiii/Mii.iii.in wiih tin ,i|..iiini. Hi-, forming .1 'fan' 

,,n,ini;emen1 on the iiiiilhrm .mil ..oullu'in l.urs [he ppriphl ml 

iceommodatlon encloses en internal atrium, which rises through 

llir liuililiii) 1 Min. Min. I. il |.\ .1 . niiliiHiiMr. landscaped lamp I In-. 

1 1 its p. .1. in. in . 11. ui. iii. hi Forms tha prim Ipal elemenl ol the 

, nli. illy 1.1.I1.1I \pii,tl li.mi'. llir landsiaplni; 

oi Hi. .iifiuni is .-uigmpnicd iiy planted facades tnd terraces, 
which collective!) contribute to the rehabilitation o1 the site, 
which '1. mi, .1. Hm 11 -i devastated ecosystem 

ii„. mixed use facilities extend ovai several levels from the 

!, , ... .,,„| ,„ , 111 ,i K .iln .1! vr-rtli .il inl.iv.iK sui h U lOVOl 2 I, Whll h 

,,.„,,. doscrfbt i as s High Street, with shops, cafe and pub 
togi ther, ii" range o1 mixed uses proposed Is extensive, 

.in.l Ytang has assembled llir. int.. .1 horizontal and vertical 

toning diagram, which controls thi oo upatl 1 the mulM 

tnd iniiiii level d meaterplan ol tha entln building, 

conceived u .1 vertical land use pattern rhls Includes cat 
parking vertical services, land* ape retail, housing and 
circulation rha housing 11 ■■ H include both son.il/subsKliscd 

.in.l private .i|i. ii tn ii ui .iii.iniimiil.ili.in. which pmvidc-s r.tch 
unit with ,1 planted leiiao /^itdm Himuf-houl .1 range Ol 

plan 1 vi •< ■•■ 
A', thoroughly com etved 'groan skyscrapers', then 

, .inini .iii iii. majoi systems ol tang's ecological 
design mi mod slmllai In prlnclplt to thi 1 i" 1 1 tower, but 

modified tO t temprt.ili i lunate with sustainable nb|e< lives 

I I-. 1 1 ' 1 lutitandlng amongtl 

C passive low eueif.y 

reepontes i haracti rtsHcallj " ,n '""" ''■ governed 

by 11,. sunpath ol thi slti , and the i onditiom of the 
: wintei wlndrost 
: iii/ itch towei Is conflgun d i 
bl<x protected landscaped eon 

Hm i, ,1 "... to m.ixlmlse 

solar gain Into the Interior spaces In 
winter and mid-seasons, and to 
ImlM solar shading in 
months". ' 
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In this case, the lift cores are positioned on the north-east and 
west facades, providing .: buffer of solar protection in summer. 
Conversely, during the winter months, low-angle sun can penetrate to 
the landscaped circulation atrium, and south-east facing residential 
units receive maximum solar gain Beyond these basic pnnaples. 
Yeang has applied special attention to the facade design, and the 
relationship of this, in particular, to the residential accommodation. 

Essentially the facade is designed to allow maximum light into the 
mterior spaces while excluding cold winds by the use of a multi- 
layered external wall, which controls both the individual garden 
terraces and Irving units. This detailing includes both mesh-screen 
wind-breaker elements that reduce the inflow of strong winds. 
together with adjustable, insulated shutter doors that retain internal 
heat at night. This arrangement is then supported by both large 
double-glazed windows and internal shutters Finally, there is the 
contribution of the landscaping and planting, of private gardens and 
communal sky-parks, that both acts as a wind buffer, and in summer 
*s protection against soJar radiation 

Seen as a whole, the detail design of the residential unit types - 
such as the three-dedroom duplex, which incorporates ramps 
between levels - all contain a great vanety of articulated spaces and 
•wovatrve OTstaiabons, and are '&* to all occupier 

pries. 

e Yeang has typ.cally expanded many other overall design 
considerations, such as the ventilation variants incorporating the 
central atrium the use of south-faong photovoltaic panels as a 
'^-screen or the rainwater catchment scallops - all pa-: 
P*en agenda R is the additional detailed design of the residential 
elemer . ... this prefect In turn the careful 

occupation and lifestyle , Mrther level 

•: mg i ecological architecture 
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Ecological design starts w.lh looking at the site's 
ecosystem and its properties Any design that do not take 
these aspects of the site into consideration ,s essentially 
not an ecological approach. 

A useful start is to look at the site in relation to an 
'hierarchy of ecosystems' (see nght) 

From this hierarchy, it Is evident that this site is an urban 
'zero culture' site and is essentially a devastated ecosystem 
with little of its original top soil, flora and fauna remaining. 
The design approach ,s to rehabilitate this with organic mass 
to enable ecological succession to take place and to balance 
the existent inorganicness of this urban site. 

The unique design feature of this scheme is in the well- 
planted facades and vegetated terraces, which have green 
areas that approximate the gross useable-areas (ie. CFA 9 
42,820 sq m) of the rest of the building. 

The vegetation areas are designed to be continuous and 
to ramp upwards from the ground plane to the uppermost 
floor in a linked landscaped ramp. The design's planted areas 
constitute 40.700 sq m which is 9 ratio 1:1 of gross useable 
area to gross vegetated area. 



hierarchy of ecosystems 



ecosystem hierarchy 
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site data requirements 
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analysis and mapping 
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analysis and mapping 



complete ecosystem 
analysis and mapping 
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partial ecosystem 
analysis and mappii 
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mapping of remaining 

ecosystem components 

(eg hydrology, remaining trees, etc ) 
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• To obtain sufficient power from a single ' in 
(50kVW,. l/pii ■ 

the blades are 30 m and 10-15 m respectively, mak- 

• Small wind turbines (6-10kW) have din 
Of up to ■) 5 m (blade-.,, miking them more 
suitable (or the I: ■ n In addition. 

vanes to point I 
into the wind 

• For obtaining approxfmttety ■ i% of the total 

annual building 

• Load (70MWh), the following two eomt 
may be cho-.en 7 i 6kW units at 10.000 
Mwh/unil of 5 « 10kW units at 15.000 Mwh/unit 

• Strong, rigid supports required to 
insttHatlonf from strong gusti of wind. 

• NofM CB1 preWfll I potential problem, as it can 

the range of 35-45 dB. 

• Cost estimate £75.000. assuming £1.700/kW 

• r- ;. ■, nd generator is 
ipproxlmately 23 years 

photovoltaics 
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output and recycling: water recycling and purification 
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• housing total net area = 22.990 '.q m 

• shops and others total net area = 8,660 sq m 

• housing units breakdown 

• social housing = 41 unit". 

• subsidised housing = 28 units 

• Market rate apartments = 109 unftl 

• Total = 178 units 

building population 

a housing population: 

Population © 2 rooms (average) per unit » 

2 persons per room x 178 units = 712 persons 

b retail / commercial population 

• nett retail/commercial area = 8.660 sq m 

• population @ 1 person per 10sq m net area = 866 persons 

c total population (per tower) = 712 * 866 = 1,578 persons 

water recycling 

Water self-sufficiency (by rainwater collection) in the tower is at 2 9% 
(Note Recycling o( grey-water will further increase the water sel(-suMic«ncy) 

• Building population = 1,578 persons 

• Water consumption = 60 litres/day / person 

• Total requirements = 60 x 1 ,578 persons 

= 94,680 litres/day 

= 94.68 m' per day x 365 day 

= 34,558 m' per annum 

• Total rainfall catchment area = 1 .200 sq m (roof) - 500 sq m 

(scallops) = 1.700 sqm 

• London average rainfall/annum = 593 m 

• Total rainwater collection = 1 ,008 m' per annum 

• Water self-sufficiency from rain 

water collection = 1 ,008 + 34,558 x 100% = 2.9% 



water purification 

Rainwater-collection system comprises of 'roof-catchment-pan' and layers of 
scallops' located at the building's facade to catch rain-water running off its 
sides Water flows through gravity-fed water-purification system, using sou- 
bed filters. 

The filtered water accumulates in a basement storage tank, and s pumped 
to the upper-level storage-tank for reuse (eg. for plant-irrigation and toilet- 
flushing) Mains water is only here for potable needs. 

raw (underground) water 

Another, topical, addition to the rainwater / greywater system could be the 
addition of a raw water. With London's deep aquifer water level nsmg at an 
alarming rate it would be a responsible move to use some of this water tor 
toilet flushing, etc. Investigations would of course be necessary to establish 
a borehole could provide sufficient yield 

notes: 

The nature of the building generally suits greywater reclamation quite we*. 

although peoples acceptance ol using greywater may prove a bamer 

Greywater can only be stored for a short time (ft anally turn, septic *«tP <"*" tU 

The storage would therefore be based upon a 24-J8-hour turnover although n. 

could be stored separately tor longer periods allowing lor the volu— 

necessary in order to maximise the water captured trom infrequent rjintj" 

• It is estimated that the demand lor greywater would be i 

day for each of the two towers A separate rainwater collects tank m the "S*"^ 

3x3x2 m or equivalent capacity would be recommended m conjunction w* 

greywater storage of approximately 4,4.2 m and treated stor«*e ol i*2» 
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energy & materials input: mixed mode concepts 
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passive low energy responses 

■.■■ here Haiti by . mw je 

opportunities (|e OpOmMflg the use of ambient CIMt^Ct o( 
■'■•■ temperate dimjlff TK. 

methods used are is Mows 

a. by building configuration 
Ormfurcd a-, two Uodrj with a weather 

' 'entral llndscapi 

b. by building orientation 

The building hat been orientated to maximise lolar gam 
into the interior spaces in winter and mid-seasons, and 
to maximise solar shading m the summer - 

• lilt cores are located at the north-east and west facades 
of the building to provide solar p mer 

• during the winter months when the sun is low, 
central landscaped circulation area and southeast 
units receive maximum solar gain 

e. by facade design 

The facade is designed to allow maximum light Inl 
interior spaces while keeping out cold winds, by means 
of a multi-layered external wall with 

• wind breaker mesh screen to reduce inflow of strong winds 

• insulated shutter doors to retain building heat a' I 

• large double-glazed windows 

• internal shutters. 

d. by landscaping and vegetation 

Vegetation and landscaping within the pnvate gardens and 

sky-parks building act as wind buffer while giving - 

more humane environment 

In summer, vertical landscaping acts to obstructs it 

reflects a high percentage of solar radiation thus reducing 

ambient temperatures The damp surfaces of grass and soil 

will also contribute to a cooler and healthie' building 



mixed mode concepts 

The basic mixed-mode strategy employed here is to 
encourage natural ventilation during the summer and 
mid-season months when the outside temperatures are 
conducive, and in winter, to minimise energy tosses and 
changing over to a mechanically assisted venblabon system 

The extenor facade for the apartment units is 
considered from both the bioclimatic as well K 
aesthetic angle tor the city of London environment 
The facade is multi-layered The outermost laver « a 
moveable wind shield of perforated metal mesh, which 
can be opened to improve ventilation where required 

Next arc timber folding doors which may be shut 
or angled to keep the terraces shielded from the sun ki 
summer yet allow views out. 

The thud layer is double glaring for improved 
insulation properties And lastly a" apartments are 

• with adjustable timber binds for further heat 

Insulation 

On a windy winter day. the wM-shicM * dra«" but 
due to the low altitude of the sun. the rays penetrate the 
Hid on through the opened .ntenor Bands 
On a cold winters night I 

drawn alowsng Ngna beaters 
On a breezy summer 

, opened to rfo* i ^• l ™" ! ■** 

, doon allow onlv tfesMd sun to enter 

htteoptMdcii 
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Public Program & Units 

1 OpenAviarv Bird Sanctuary 

2. Aviary Comple« Shop 

3. Research Laboratory 
4 Observation Deck 
5. Urban Agriculture 
6 Commons I Squares Gardens 
7. Pub 

Creche 
Language School 

10 Newsagents 

11 Laundrerte 

12. Cafe 

13. Sandwich Shop 



14. Post Office 

15. Bank 

16. Bank Tellers 

17. William Hills 

18. Hardware Store 

19. Electronics /IT 

20. IT Knowledge Centre 

21 . Retail General 

22. Library I Bookshop 

23. Restaurant 

24. Mini-Market 

25. Charity Shop 



A Social Housing 
1-~ 
2-Bed 

B. Subsidised Housing 
2' 
3-Bed 

C. Apartments 
1-Bed 
2-Bed 
3- 

D. Penthouse 



Z] Residential 
Commercial 
| Landscape / Park 
Z\ Walkways 
I Service Core 




level 2 and 3 



A central park is located above the street level, 
accessible by landscaped ramps. The park and 
high-level planting on the towers serve 
as 'green lungs' for the locality The park also 
extends as 'green-tingers' into neighbouring 
plots through high-level bridge linkages, 
providing greater urban connectivity and 
providing safe vehicle-free pedestrian routes 
via bicycle lanes and footpaths 

Within the park are shops, recreational 
spaces, urban agriculture and plant nurseries 
(within glass house enclosures) and also an 
aviary at the base of 

The park is continued up the towers via 
gradual spiraling landscaped ramps, n 
ansitton from ground to tower as 
seamless as possible 
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vehicular traffic and pedestrian routes 




vehicular access 
The main vehicular access for the residential zone snaS be 
via the south, from Quaker Street. A new ramped ondge 
is proposed across the existing railway viaduct to the 
residential drop-off lobby. 

The main vehicular access into the ad|ommg 
commercial site is via Wheler Street 

car-parking 

Public and resident carparkmR shall be located m 

basements The lowest basement level shall apf 

the level of the lowrr r.nl brack Limited roadude parking 

is also provided on Sclatter Street 

The location of the new East London underground 

railway station within the site will encourage residents 

and workers to make |Ournr , 

development by public transport Coupled with do 

proximity to basic amenities vithir I 

. .iih.,1 demand I , spaces **» 

development will be reduced 

pedestrian 

Jcs tor 



L«gw«) 
J IW " 



(WIN""- 

>- ni»niiHin'T~^*'"*' 



(5S loutiUnktoH 



234 235 






/ 




tt ***&% 








Mni -=5 



1 






______ 





1 '''""•"" "'»! Onsilo, Loncio, 




The massive regeneration project 
for the Elephant and Castle, 
includes three Eco-Towers by 
Yeang on the east, and a central 
transportation - railway 

interchange, with a further project by Foster and Partners to 
the west, surrounding a major plaza. The overall project also 
incorporates social housing, which is financed by revenue 
from the towers, intended for private ownership. As well 
as a huge shopping and leisure facility, and other 
communal provisions, the development 
envisages three major parks. 

Yeang's three buildings, known as 
the Garden Towers, represent his first 
competition success in London that 
may form a built proposition. In most 
major respects these towers, which vary 
in height between 12 and 35 storeys, 
repeat much of the concept of the 
Bishopsgate Towers, as a precedent. 
That is to say, that building configuration, 
orientation, facade design and 
landscaping policy directly reflect the 
earlier model. However, in this instance 
the lifts and staircores are brought 
together into a more compact 
arrangement, but again within a 
"■ntrahsed. Iand-.cap.-d, acc.-v. galli-ni-.l 
atrium. The typical floor-plan, for 
instance of Eco-Tower 1, is again a two- 
sided arrangement, which offers a 
Wiety of unit-orientation and outward 
views. To the overall form, in addition 
to the skycourts and apartment 

baicom.-v fang has added generous 

sky-pod' volumes for communal 
'•"■' ll,lr ' and the summit incorporates ■ 

""i"' winter garden, which outwardly 

' l ' , -' Ml ' ll " i ng's ecological 



owner Southward Land I fori Pli 

location Mi-ph.inl in.] I i.il, lomlon 

Wing on iii. 

I. it il.i.l,. M <, m 

no* of storeys tOWtl I 

towei -' '. i 
date start .'< « 
completion date 
areas (tower 1) total >.« "Jsqft 

total net in iq ft 

tol rj in | .,n r. 

■ in i jl.il 

areas (tower 2«i3) totll grOSS BTH 95,765 vq ft 

total n.-it area 79,485 sq ft 

total area of plantation & 
circulation 16.280 sq ft 
site area 1 70 acres 

development brief • 

in South Central London Inl that win provide 

• OVtl I m, II... n -,,| II ihopp ' u 

• . '.(Ml new liomr. I... ...il, 

• OVtl 1. 100 new loclal I 

• new i > ■ i f « i > . ti in port int - 

• Mill IK HI si, II ,,l „|li,.r.. 

• imr notai 
•800.000 modatton 

• nrw com 

• thru "'.ii"i p iff " 

deilgn featuret • ' iikI Ciitle reeenerjtion 

I 1 K I w.i jointly ili ■•■»:>'. .1 by a number or eontuRaral * nrw 

i. in n ,ui. ih, wMtudeot 

III.- ..nlw.iv li.i' I u.i designed by f (»trr 6. Pjnnrn tni D» 

i R Ham; I 'utrd 

Benoy Limited designed tha mmuh 

I hi brief, lib tei .in- design ot " ■■. r» 

Our 

design add 

social sustainablllty 

a. concept 'clty-ln-the M\y 

lb, design I .'li general geographical area of 
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